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HACOCOB AN MPEAMPUATMIA
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API 610. Tun OH2
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P.C. AApyanuH, reHepaibHblil JUPEKTOP
AO «TaTHe(dhTeXMMHUHBECT-XOJIUHT».
IIpeacenaTenb peAAKIHOHHOTO COBETA.

B nBamiiaTte BTOpOM BBIITyCKE KHUTU «DHEpreTuka u Hegre-
ra3oxuMuyeckuii komruiekc TarapcraHa. COOpHMK CIpaBOY-
HOW MH@OpMAaLMK VISl PYKOBOSILIMX PAOOTHUKOB U BELYIIIMX
CIIELIMATIMCTOB MPEANPUSITUIA SHEPTeTUKY, He(TIHOM, ra30BoOM
7 XMMUYECKOM MMPOMBIIIIEHHOCTH», TaHa MH(MOPMAIINS O COB-
PEMEHHOM O0OPYIOBAHUU U TIEPENOBBIX TEXHOJOTHUSIX IS IPEI-
TIPUSATHI SHEPTETUKHU 1 He(PTEra30XMMUIECKOTO KOMITIIEKCa.

B BbITIyCKe MPUHSIM yJyacTUe BEmylue POCCUMCKHE KOM-
mann: OO0 «Cucram Onektpuk», OO0 «CITJIUTEKC»,
I'pynma kommanuii «METPAH», AO «YPAJIXUMMAIII»,
AO «OKBM AdpukantoB», OO0 «ITOJJUXMUMCEPBHUC>,
AO «HED®TEXUMITPOEKT>, 000 «CAMCOH
KOHTPOJIC», WnxenepHas kommnaHus <«TOIT TEX»,
MHXeHepHbIi LIEHTP TOXapHON poOOoTOTEXHUKU «DDEP»,
[MAO «CO®PT JAWH», 000 <«HAVKA», OO0 «Tep-
paiuHK TexHonomku», OO0 <«MIId», OO0 <«AIIPO-
TEX», OOO <«Tepmodaekrpuka», OO0 HT® <«BAKC»,
AO <«CY3MK-Umwxunupuar», 000 «MHUIIUATUBA»,
OOO HIIIT <«9xoBnHeproMam», Kommanus «COIIul»,
00O «BEJIYTA ITPOIKEKTC», OO0 «BbJI» u apyrue.

YBepeH, uTo nH(popMaIIyst STUX KOMITAaHU OYIET TTOJIe3HOM
1 aKTyaJbHOM MUISI PYKOBOMASIIIMX PAOOTHUKOB M BEAYIIIMX CITe-
LIMAJIMCTOB MPENNPUSITUI HEPTETa30XMMUIECKOTO KOMILIEKCa,
KaK y Hac B peciy0/IrKe, Tak U B Apyrux pernoHax Poccun.

[Ipencenarens pegakKIIMOHHOTO COBETa

P.C. dpynnun

YneHsl pPE€AAKIIMOHHOTI'O COBCTA:

P.K. Cabuposn
® X. Tykrapon
E.B. MaptbiHOB
I'.T'. Cagpuena

A.W. benseB

AO «TATHE®OTEXUMMWHBECT-XOJI/IUHT»
000 «IIEHTP BDKCIIEPTU3 U AHAJIN3A»

OHEPIETUKA U
HE®TETA30XUMWYECKHUN
KOMIIIEKC TATAPCTAHA

[TIEPEJOBOE OBOPYIOBAHWE
OOOEKTHUBHBIE TEXHOJIOI A
MHHOBALIMOHHbLIE PELHUEHWA

CBOPHUK CITPABOYHOU UH®OPMAIIUU
U PYKOBOOSIIINX PABOTHUKOB
U BEAYIUIUX CITELIMAJIVCTOB IMPEATIPUATUN
DHEPTETUKU, HEOTAHOW, TASOBOU
U XUMUWYECKOMU MPOMBIILLIJTEHHOCTHU

BBIITYCK XXII

KA3AHD 2026



COJEPKAHUE

ViPNet SIES

MH®OPMAIIMMOHHBIE TEXHOJIOTUN. TM®POBBIE TEXHOJIOTI'MMN.
NMH®OPMAIIMOHHAA BE3OITACHOCTD

BCTpa MBaeMble pe LHEeEHUNHA AO «Ilo3ntus TexHOMOMKU3» — OAVIH U3 IUAEPOB B 00/1aCTV Pe3y/IbTaTBHON
o KkubepbezomacHocty. Kommanus sBsercs Befywum pa3paboTINKOM IPOAYKTOB,
a4 K p UNTOI pa CI) NMYeCKOW 3aLli1Tbl peLIeHNIT ¥ CEPBICOB, O3BO/IAIOIINX BBISABIIATD I NPESOTBPAIATh K1bepaTaky 10 TOro,
KaK OHJ IIPUYMHAT HeNIPYeM/IEMBII yiiepO OM3HeCy U L[e/IbIM OTPAC/IAM 9KOHOMUKI .......... 6
nHpopmaumum B ACY TTI1, M2M, lloT, NCY?, P P P Y P
C.B. Penpko, skcnepr — 1 poBble pelleHs i1 IpefIpuATIil
no3BoJidroLlimne pea JIN30BATb 3alll [/|Ty He(TerazoXMMmMIeCKOro KOMIIIEKCA VM QHEPTETHKM.......vrvevrimirisisississsssssssssssssssssssssssssssssssnes 14
AO «MH®OTEKC» - Befymmit 0Te4eCTBEHHBIII pa3paboTUYMK U IPOM3BOAVTEIb
Ha y po BHE KOHEYHDbIX y 3/10B BbICOKOTEXHOIOTMYHBIX IPOTPAMMHBIX I IIPOrPaMMHO-AIIaPATHBIX CPEICTB 3aIMThI
v nHpopMany. Baur Hafie>XXHbI TapTHEP B CO3[aHNN KOMIUIEKCHOV CUCTEMBI 3aI[UIThI
N KOM MyH MKalnn M e)'KlDly HUMWA nHpopmanym B ACY TII, ICY3, IIoT-cucremax. Bxogut B TOII-10 xpymHeitmmnx
KoMmaHui Poccun B cdepe 3alUTBI MHPOPMALIMI. .....c.cueverrereururueerenirsstseseeesesesesesesesesesesessanes 25

AO «JIaboparopusa Kacmepckoro» — Baii cTpaTern4ecKuii mapTHep
1o kubepbesonacHocTy. Penrennsa Bammx Tekymmx u 6ynymux Vb-3agay.
TpexypoBHeBbIll HOAXO/ K 3alyTe Baleii 6esomacHocTy. Exunas miardopma

BO3MOXXHOCTU BCTpauBaeMbIX peLleHUU K16ep6e30MacHOCTU MPOMBILIIEHHBIX NPEANPUATIAIN U HPEAUKTUBHON aHAIUTUKI
JIVTHAMIYECKOTO OOOPYOBAHIIS. .. .eeceeverscarerrseacussistacsessseaesesssstacsesstntacsesssscscsssssatacsesseneacsesssscsns 36
1 O6ecneveHune LLENOCTHOCTM 5 O6ecneueHve AO «IlenTp nHPOpMAMOHHBIX TexHONOTMIT Pecry6mmku TaTapcran» —
nepefaBaemMbliX OaHHbIX KOHPUAEHUMANbHOCTU MHGOPMaLLMM JIMIIOpTO3aMellleHyie IIPOrPaMMHOTr0 obecriedeHst 1 060pyfoBaHs, obeciedyeHne
VH MaLVIOHHOM ITaCHOCTU TOBEPAIIINI LEHTP, IPOEKTHI B U
2 KOHTPOSb LIeNnoCcTHOCTM 6 ObecneyeHne HeOTKa3yeMoCTU hOPMAIIOHHON Oe30HACHOCTH, yTIOCTORCP A IIEHTD; Ipoe obnac
VICKYCCTBEHHOTO VHTE/UIEKTA U poOOTU3ALMY IIPOLIeCCOB, PAiN09TIeKTPOHHAA 6ophoa...... 48
M HEVM3MEHAEMOCTM JaHHbIX OT aBTOPCTBa AaHHbIX
000 «IIIUK» - mynbTuBeHOpHAsA paspaborka u narerpanusa ACYTII
3 [JoBepeHHOe obHoBneHue MO 7 [doBepeHHOe oOHOBNEHME CYYTII, CIIO Y p pasp p ’ 54
3alLUMLLAEMOrO YCTPOMCTBA danna KoHdUrypaumm ’

I'pynna kommannit AO «I'K HEOJIAHT» - paspaboT4nk oTeduecTBEHHBIX pelleHmit

4 3alwileHHas BbIrpy3Kka XypHarnos B 00/1aCT TEXHOTOTHIT MHPOPMALVIOHHOTO MOEIMPOBAHMM. o.crvereeraereeneanrsenseseseaessesnesseans 60

3alMLLAEMOro YCTPOMCTBA .
yeTp AO «CAUBEPIIMK» - matdopma 3amuTs! JaHHBIX «CIEKTp»: CO3IaHNe eTHOTO

KOHTYpa 6€30I1aCHOCTY /IS CTPYKTYPYPOBAHHBIX I HECTPYKTYPUPOBAHHBIX JaHHBIX ........ 66
NpenMyulecTBa BCTpaBaeMbIX peLueHUU 000 «BK IIudppossie Texnonorum» — VK WorkSpace — undposas cpega
mig komany ot VK TECH. IIporpamMMuo-annapaTtHbiii komiiekc or VK TECH................ 70
1 OaHo peLueHne Ans PasHbIX TMMOB ceTel nepefaqu AO «P7» — opucnoe ITO ms npeanpuaTitit HTXK M SHEPTETHKIM «..onvvnrvvnverreereenereerensesnees 72
2 Vcnonb3oBaHwe CK3U 6e3 moamndmKaumm Tononormm MHGopPMaLMOHHbIX Komnanus «<NAUKA» — Haykoemkite [ T-peleHns st mpepusTiit
MOTOKOB, 33 CHET COBMECTUMOCTM C MPOMBbILLITEHHBIMU MPOTOKOTaMM HEDTETABOBOI OTPACTIN ..ecvreerreerneensieeeiaesstaestaestaestaestaestsestaestsesstsesstaessesessssesstsessesesnesessesesaces 75
3 YCTpoMCTBY He TpebyeTca BbIMOMHATDL PECYPCOEMKME onepaLnm — 000 «T-CODPT» - poccuitckuil pa3paboTINK BBICOKOTEXHOTOTMYHBIX PELIeHN],
KpunTorpadpuyeckme Bbl4MCrieHns BbIHeCeHbl B OTAebHbIN MOAY/ b IIpeHa3Ha4Y€HHBIX /I ONTUMU3ALNY TEXHOTOIMYECKOT0 IPOoliecca U HEIIPEPbIBHOTO
4 PaspaboTUMKy HE Hy»KHO PasBUPATbES B KPUMTOrPadUM — KpUATorpaduyeckme OOYUCHIIA TIEPCOHATIA c.ceeevrreerrreessiasstaesstaesstaestaestaesstaesstaestaessaesstsesstsesstsesstassssesnssessesesnesesnssesaees 76
onepauuy BblHECEHbI B OTAENbHbIWM MOAYMb U AOCTYMNHbI Mo API 000 «PEKCO®T» - nudposas Tpanchopmarus 6usHeca. [TomHbI crieKTp
3ajiay 1o peanusanyuy KOMIUIEKCHBIX TPOAYKTOB ACY TIL......cccccovviiiiviiiiiiiiicccicciiine, 82
Ve ™ 26-a MexpyHapogHasA BbICTABKA «HePTeras» ..., 83
Poccumckum BeHgop 70+ naTteHToB 500+ napTHepoB ° AO «HITO I'MIIO» — BBICOKOTEXHOIOTMYHASA KOMITAHW A, KPYIIHBIN Hay4HO-
MH(*DOTG KC IPOM3BOJICTBEHHBIIT [IEHTP, BXOASAIMIT B cocTaB ontudeckoro Xonpnura AO «IIIBabe»
Co6CcTBEHHbIE 35 net onbiTa Ton-5 KpynHeMLwmnx B ctpyKType 'K «Pocrex»; mHTeNnIEKTyaIbHasA MYy/IbTUCIIEKTPAIbHAA CUCTEMA
NPOou3BOACTBEHHbIE M 3KCMepTU3bl NT-koMnaHu B ob6nactum BUTIEOHAOITIOMEHIIS .....vevveveevenreseeseesenseseesesessesesessessesessessesensessesesessessesessessesessessesessensessesensessesessensens 84
MOLLHOCTM Ha pbiHKe NB aspabotku NO WWW.i
N H P pasp infotecs.ru ) 000 «I0D «SIJINTOB U1 ITAPTHEPDBI» - KOHCY/IbTal[MOHHBIE YCIYTH B 00/1aCTH

IIPaBa BO BCEX K/IFOUEBBIX OTPACIIAX OMBHECA......vvuiucrrrreecrtreeaesetniseacsessesesesesseseaesesseseaesesssscaens 86
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VHXKVHNPVHTOBBIE KOMITAHUN, SQHEPTETMYECKOE,
HEOTEXVIMUYECKOE, 9JIEKTPOTEXHITYECKOE OBOPYIOBAHUE.

KUII. ITPON3BOOCTBO KPYITHOMACIITABHBIX ACY TII,

CUCTEMBI YYETA HE®TU, TASA 1 HEOGTEIIPOAYKTOB.
IIPOTUBOABAPUIMHOE OBOPYTOBAHUE. ITIEPEJOBOE OBOPYTOBAHUE
P3A, ACY TII/CCIIN, 110, HKY /I 9QHEPTOOBBEKTOB 0,4-750 xB.
CUCTEMbBI ABTOMATU3ALINN. KABEIbHOE OBOPYJOBAHME.
ITPOMBINTEHHA S BE3OITACHOCTb. MHHOBAIIVMIOHHOE
INPOTUBOITIOKAPHOE ObOPYJOBAHME. IIEPEBO3KU U ITIOJ'bEM
HET'ABAPUTHOTO, TAKETIOBECHOI'O ObOPYJOBAHNA

AO «I'MC IIponeccunr TekHOMTOMKIC» — pa3pabOTKa 1 IPOM3BOJICTBO HACOCOB

UL IPefIpUATII HeTeIePePAOOTKI Y HEPTEXVIMIUL......euvuvermenrncermeuescaeescsenseaeescsenscsenscaens 90

I'pynna xomnanmit <METPAH» - cpefcTBa 1 cucTeMbl aBTOMaTH3aluu

LY 0740100 T0N T 010 <3 & OO 98

000 «<HEKCT NMHXMHWPHUHTI'» — 10 net B aBaHrapie IpOMBIIIJIEHHO
aBTOMATU3AUVN. VIHXXVHMPYHT BBICIINX JOCTVIKEHMI «..vovvvininiiiiitencncninssissesenesssssnsssnssensns

000 «HTH «cMEXAHOTPOHMKA» — poccuiickuit Ipou3BOAUTENDb

KOMIUIEKCHBIX PELIeHNI CUCTeM PesleiiHoi 3auTsl 1 aBromatuku (P3A),
aBTOMATU3VPOBAHHBIX c1icTeM ynpasieHns (ACYJ) u onepaTuBHOTO

noctossHHoro ToKa (COIIT) mst 06pexkToB 9HepreTnkm 0,4-220 KB....ooovvcvcvreriieciriricicienee

00O «PETEMATUKA» — ofyH 13 KpyIHeNIINX pa3paboTINKOB, IPOU3BOANTETICN
U KOMIIJIEKCHBIX IIOCTaBIIMKOB cOBpeMeHHbIX ycTpoiictB P3A, ACY TII / CCIIN,
1O, HKY m1s1 9HeprooOBEKTOB 0,4=750 KB .....oveuiuiiriieieiriccieieeceieseeeee e eieies

000 «HIIO «I[TOTOJIbCKUI 3ABO]] CITEIIVIATBHBIX KABEIEND -
oT R&D-MHXUHUPKMHTA K TAPAaHTUPOBAHHOI HAJIe)KHOCTY 0OBEKTOB 9HEPTETUKIA
VL HEDTEXVIMII «....eveeeeeneacaeaeieieaesesetetete st teastet sttt sesesesesese bt et et ea s sttt sttt aeseseaesesesesesesetssnensnes

BbICTaBKM «DNMEKTPUYECKME CETI», « TEIIIO U SGHEPTETHKA ...cuvuveinirinincncrcncnenenenesesesenenssensanss

I'K «OIITUKOHEPTO» - mpou3BOACTBO U peannsainus KabelnbHO-IIPOBOIHNKOBO
IPOAYKIVIN, BOIOKOHHO-ONTIYECKVX Kabesieil, CIMPaTbHOI apMaTyphbl
b19)8: 01 1G] 1 18 g 210 ) (U

000 «HTII «9TYTA» — IPOMBIIIIEHHAS 0€30TIACHOCTD......vvueueeeeremesenreseaesseseesesesseneaeses

00O «EBHAT» - asxoHoMm4ecknit 3pdekT oT BHeIPEHNSI TEXHOIOT U
u obopynoBanys komnanuy «<EBHAT» Ha npeanpuATAX TOIUIMBHO-
sHeprerryeckoro komiiekca (TOK) PecryOmmkyt TaTapCTaH. .....c.ovcueecereceneceneceneceneceennes

00O «Camcon KonTpons» — mepeoBble TEXHOIOIMN apMaTypocTpoenns B Poccum.....

000 «TEPMO3JIEKTPUKA» - poccuitckuii pa3paboTumK U IPOU3BOANUTEID
TEPMOVMHANKATOPOB L-IMATK ..ottt

OOO HIIII «9KO9HEPI'OMAIII» - HOBbIe TeXHONOTMY GIIBTPALIUN
UL IpefupUATII HeTera3oXuMIMIeCKOT0 KOMITIEKCA POCCHI .......vuviciiciiciiciiciaes

VHXXEHEPHBIN ITEHTP ITO>KAPHOM POBOTOTEXHUKU «3®3P» -
KOMIIJZIEKCHbI€ MHHOBAIlVIOHHbIE pemeHI/m II0 HpOTI/IBOIIO)KapHOﬁ 3alnuTe
B3PBIBOIIOYKAPOOTIACHBIX OODBEKTOB ......vuvuureveisesstrisesesesstsesesesstsesesesstsaesesssscsessssssesesesssnssesesens

Komnanusa «COIIul'» — xommekc ycnyr ana ctpoutenbcrsa HII3, TTI3,
HX3. PaspaboTka IIPOEKTOB I1ePeBO30K JI MOHTaka 000PYLOBaHNA.
MOHTaX TS)KEIOBECHOTO 1 HETA0APUTHOTO OOOPYHEOBAHM . ....uvevvrrecrrrarracrracsescanscssnscsenaes
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B positive technologies

[AeHuc bapaHos,
reHepanbHbi gupektop Positive Technologies

B 2025 rogy coBmecTHO ¢ MUHUCTEPCTBOM SHEPreTUKN
Poccuiickoin ®egepaunm 1 npu noaaeprke perynatopos Positive
Technologies peannsoBana B Pecnybnnke TatapcTaH NUAOTHbIN
NMPOEKT MO NOBbILWEHUIO LMPPOBOI YCTOMUYMBOCTU OO6BEKTOB
MHGOPMALMNOHHOM MHPPACTPYKTYPbI TONJIMBHO-IHEPrETUYECKOrO
KomneKca. o utoram npoekTa 6b11 chopMUpPOBaAH UHAEKC
3aLLUMLLEHHOCTUN pernoHanbHbIX npeanpuatuini TIK. dKkcnepumeHT
327101/l METOA0/I0rMYECKyto 6a3y ANA NOIHOMACWTAbHOM U PerynapHOM OLEHKN OTpac/aeBoi
KnbepyctonumocTu. MonyyeHHbI ONbIT MOXKET CTaTb OCHOBOM A/18 MaclTabMpoBaHMA 3TOro
MeToAa Ha denepasibHOM YpPOBHeE.

3a npoweaLunii roa ogHUM M3 Hanbosiee aTakyeMblx CTaa NPOMbILIIEHHbIN cekTop Poccnmn —

B YaCTHOCTWU, U3-3a €ro CTPaTErMYeCcKol 3HAYMMOCTUN 418 YCTOMUMBOCTM CTPaHbl. Mo Hawemy
NPOrHO3y, OTPAC/b OCTAHETCA KAOYEBON MULLEHBIO ANA KMbepnpecTynHMKoB. OCHOBHble GaKTOPbI
ee yA3BMMOCTU — CTpeMUTeNbHanA LMdPOBU3aALMSA U YCKOPEHHOE

MMNOpPTO3aMeLleHMe TEXHOIOrnI Ha GoHe aedmunTa Kagpos B chepe KnMbepbesonacHocTu.

KnbepaTaku Ha NPOMbILNEHHbIM CEKTOP CTaHOBATCA 6oee LeneHanpasaeHHbiMU. ObecneynTb
HaZEXHY0 3aLUTY NPeanpPUATUIN B TaKMUX YCIOBUAX MOMKHO TOIbKO MPU CUCTEMHOM NOAXOAE:
HEeZ0CTaTOYHO YKPENAATb OTAe/IbHble 06BEKTbI — HEOOXOAMMO 3aLLMLWATL MHAYCTPUIO B LLESIOM
N BbICTPOMUTb FOCYAAPCTBEHHYIO CUCTEMY MEXKOTPACIEBON KNBEPYCTOMYMBOCTH.

MpasutenbctBo Poccuiickoit Peagepaumm nogaepano HOBbIN NOAXOA, KOTOPbIA MOXKET Jieub

B OCHOBY €4MHOTI0 HAaUMOHAIbHOTO CTaHAAPTa KMOEP3aLLUTbl B COMETAHMM C YIKE CYLLECTBYOLMMU
NnoAxoAamMum OLLEHKM, UCMONb3yeMbIMM perynatopamun B 061actm MHGopmaumMoHHOM 6e30nacHOCTY.
Ero Knto4yeBoO 3neMeHT — KMBepuCnbITaHUA C HENPEPbIBHOM OLLEHKOM 3aLMLUEHHOCTU:

OHUW AEMOHCTPUPYIOT, K KaKUM MOCNAEACTBUAM A8 OPraHM3aLmMm AN OTPacav MOTYT NPUBECTH
peanbHble aTakn. MeTogMKa OLEeHKN ByaeT yunTbIBaTb CreuMdUKy pasHbIX CEKTOPOB SKOHOMMUKM.
B pe3ynbTaTe oHa No3BOAUT CHPOPMMPOBATL OOBEKTMBHYIO KapTMHY 6E@30NacHOCTM BCEX OTpacaen

W CTaHET OCHOBOW A/15 NOBbILWEHMWA UX YCTOMYMBOCTM K KubepaTakam.

Mpeanpuatva TOK TaTapcTaHa HECAYYaMHO CTanM NepPBONPOXoALAaMM B TECTUPOBAHUN HOBOTO
noaxoaa. Pecnybnmka — dnarmaH undposusaumm cpegm permoHos Poccun. OHa nnanpyet

B TOM YMC/Ee B NPeAOCTaBAEHUM FOCYCAYT OHNANH, BHeagpeHUn UU-TexHoNOrMin n obecneyeHnm
KnbepbesonacHOCTU. Ycnex Hawero npoekTa KnbepucnbiTaHUM cTan BO3MOXKEH BO MHOFOM
6narogapsa pewnTenbHOM NoaAepPrKKe NPaBUTENbCTBa PecnybMKM U IMYHOMY y4acTUIO panca
Pecny6aunku TatapctaH Pyctama Hypranvesmya MuHHUXaHOBA. KomnaHuK, y4acTBOBaBLINE

B NPOEKTE, TECHO COTPYAHMYAIN C HAMU U NPOABUAN BbICOKYIO BOBNEYEHHOCTb — KaK Ha 3Tane
OLLeHKM 3aLMLLEHHOCTM, TaK U NPpU BbipaboTKe peKomeHaaL .

A yberKaeH, 4To 3TOT YHUKANbHbIM ONbIT YKPENUT OTPACNEBYIO KUOEPYCTOMYMBOCTb, YCUANUT
nosuumm TaTapctaHa B LMdpoBoi TpaHchoOpMaL MK U MOCAYKUT MPUMEPOM AN APYIUX PETMOHOB
M oTpacne.

g positive Positive Technologies -

technologies OAVH 13 NInAepoB B oGnacTu

pe3ynbTaTMBHOW Knbepb6e3onacHoOCTH

107061 r. Mocksa, MpeobpaxeHckas nn., 4. 8
Ten.: +7 (495) 744-01-44
E-mail: pt@ptsecurity.com www.ptsecurity.com

TIK nop HanpspKeHMeM: MoYeMy Knbep6e30macHOCTb
CTajIa ITTABHBIM YCTOBUeM P PoBoil TpaHCcHOpMALIUN OTPACIN

Hnvsc Kupees,
mexHuueckuil dupexmop no passumuio ompacnu, Positive Technologies

IIudposusamysa B TOININBHO-IHEPTeTUIECKOM KOMILIEKCe TaBHO IlepecTana ObITh MPOCTO TeX-
HOJIOTUYeCKNM TPeHAoM. CerofHsA 5T0 BOIPOC YCTOMYMBOCTY OM3Heca, HaZeKHOCTHM MOCTaBOK,
6e30MacHOCTY IPON3BOACTBEHHBIX IPOI[ECCOB ¥, B KOHEYHOM CYeTe, TeXHOIOTMYECKOTO CyBepeHN-
TeTa cTpaHbl. Ho 4eM «yMHee» CTAHOBUTCS 9HEPreTHKa, HedTeras u MepepaGoTKa, TeM BBIIIE IleHa
Kubeppucka.

Ha npeanpustusx TOK aktusHo BHeppsitorcs otedectBeHHbie ACY TII, 1iudpoBble ABOHUKM, VH-
TeJUIeKTya/IbHasl aHa/IUTUKA, MTHCTPYMEHTBI IPeJUKTUBHOTO OOCTY)KVBAHUA Y MOJY/IM MICKYCCTBEHHOTO
uHTeIekTa. OTpac/b ABIDKETCA K 60/ee CBA3aHHBIM, TMOKOMY 1 YIIPaB/IsieMOMY IIPOU3BOACTBY. OIHAKO
3a K&>KIbIM HOBBIM 1M (PPOBBIM CT0OEM pacTeT 1 HOBas IOBEPXHOCTD Kubepartaku. ITo faHHBIM McCIenoBa-
Hus Positive Technologies mpoMbllUIeHHBIe TPEAIPUATISA CTA/I OCHOBHOI L1e/IbI0 KMOEPIIPeCTYIIHIKOB.
Ha a1y oTpacinb mpumnock 17% BceX yCHeIIHBbIX KibepaTak Ha opraHusanuy B 2025 rogy, 4ro Ha 6%
6o7blile, YeM B MpefbIAyIuii rof. V eciu ellje HECKONBKO IeT Hasap Kubephe30macHOCTh BOCIIPUHIIMA-
Jach MHOIMMU KaK QyHKumsA conpoBoxxaenusa VT, o ceropus aist TOK oHa CTaHOBUTCS 4acThIO caMoil
JIOTMIKJ IIPOU3BOICTBEHHOM YCTOMYUBOCTIL.

ITudposusama TOK: yxe He sKCIlepUMeHT, a HOpMa

TOK — ucropmyeckn ofjyH 13 caMbIX aBTOMaTU3MPOBaHHBIX CETMEHTOB 9KOHOMUKI. VI 3T0 3aK0HO-
MEpHO: OTPacyb paboTaeT ¢ pacipefeneHHoi NHPPACTPYKTYPOIl, yEaTeHHBIMI 0O BeKTaMM, HelIpephIB-
HBIMU TEXHOJIOTMYECKMMI LIMK/IAMU U BBICOKOI CTOMMOCTBIO TPOCTOSI. 371eCh 1{nPOBbIe CUCTEMBI — 3TO
He HA[ICTPOTIKa, a PabOUMiT MHCTPYMEHT YIIPABIeHVSI PeaIbHBIM ITPOM3BOLCTBOM.

VIMeHHO [T0TOMY aBTOMATH3ALMs B 9HEPTeTHKe, HepTerase u nepepaboTKe pasBUBAETCSI 0COOEHHO
nHTeHcrBHO. TOK 1 fob6bIBaoIne IpefupusaTus BXOAAT B YUCIO MuiepoB mo npumeHenno ACY TTI,
a caM pBIHOK OT€YeCTBEHHBIX CIMCTeM IIPOMBILIUIEHHOJ aBTOMAaTM3aLMM IIOKa3blBAe€T BBICOKIME TEMIIBI
pocra. OHOBpPEMEHHO BO3pacTaeT poib KOMIIIEKCHBIX pellleHNI, KOT/la KOMIIAHUs MONTy4aeT He Ipo-
CTO CUCTEeMY YIIpaBJIeHN, a LIe/TYI0 9KOCUCTEMY — C MHKUHMPYHIOM, MUHPPACTPYKTYpPHOI MHTerpanueit
U CpefiCTBaMI 3aLIUTHL

J7ist oTpaciu 3T0 0COOEHHO BaKHO Ceityac, KOT/[a Ha TEePBBIil IUIAaH BBIXOINUT He IOKaIbHAsE MOJIep-
HY3aLVs OTHE/IbHBIX Y3/I0B, a GOpMMUpOBaHME LIeJIOCTHON apXUTEKTYphl IPOMBILIIEHHOJ aBTOMaTu3a-
LY Ha OT€YEeCTBEHHDBIX TEXHOIOTUAX.

Ymnubie TexHonorun gaT TOK npenmyinecrso u HoOBble pUCKA

B TOK pacrer nHTepec K undpoBbIM ABOHMKAM U Al-arentam. I[TpegnpuaTysa NCIONb3YIOT MICKYC-
CTBEHHDII MHTENIEKT [/ aHaIu3a BUIEONOTOKOB, NPEIMKTVMBHON aHANUTUKMU, OLEHKM COCTOSHMSA
0060pyROBaHVs ¥ yIpaBlIeHNs Harpyskoil. LIudpoBble JBOMHMKM ITOMOTAIOT MOJEIMPOBATh PEXNMBI,
IPOBEPATD pelleHNs IO BHEAPEHNUA U TOUYHee IOHVMMATb, KaK IOBeleT ce0s ClCTeMa B HeCTaH[JapTHO
cnryanyi. 58% xommannit TOK yxke npumensior VI B IpoMbIIUIeHHON aBTOMATH3aLNy, a HUdpOBbIe
IBOJIHUKY MO0 UCIIONB3YIOTCS, 1100 U3yqalOTCs Ha 3HAYMTEIbHON YaCTH MpeIpUATIIL.

It oTpaciy 9TO 03HaYaeT COKpalljeHle aBapUITHOCTI, 00jIee TOYHOE IUIAHMPOBAHNE PEMOHTOB, I10-
BbIIIeHJe K03 duIieHTa TOTOBHOCTY 000PYI0BaHNsA, CHIDKEHME TI0Tepb 1 JTy4lllee Ka4eCTBO YIIpaB/IeH-
YEeCKMX PelIeHNI.

Ho y aroit TexHONMOrMYeCcKoit 3penocTu ectb obpaTHas cropoHa. Uem 6ombie M, ypanenHo-
TO YIpaB/IeHNs, MHTETPAINU TIPOM3BOJCTBEHHOI MHPPAcTPYKTYyphl ¢ VT-cpefoit n aHamMTU49eCKUMI
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wiaTgopmamy, TeM O0JIbIle 3aBMCUMOCTD OT 3alMIeHHOCTH Bcell apxuTekTypbl. B TOK 310 0cobeHHO
4yBCTBUTENBHO, IOTOMY YTO OIIMOKA B CUCTEME MOXKET OOEPHYTHCS yKe He «IPPOBBIM MHIUTEHTOM,
a BIO/HE GUSNYECKIIM ITOCTIeICTBIEM.

I'maBubi puck ana TOK — He yTeuka JaHHBIX, a OCTaHOBKaA IIpolecca

[lna sHepreTyky 1 HedpTerasa KMO6epyrpo3bl He/b3s OLEHNBATD TOBKO Yepe3 MPU3My KOMIIPOMeTa-
v HGopmanym. JJa, yredxky, JOCTYII K y4eTHBIM JaHHBIM 1 cabortax VIT-cucreM ocTaroTcs cepbe3HO
npo6remoit. Ho /11 mpoMBbILIeHHOI MHPPACTPYKTYPBI OCHOBHOJ PUCK — 9TO HapyIIeHMe TeXHOIOTH-
YECKOTO Ipoljecca.

YacTp aTak BCe Yallle Halle/leHa MIMEHHO Ha IIPOMBIIUICHHYI0 MHPPACTPYKTYPY, a cpeny Hauboree
YA3BUMBIX KOMIOHEHTOB HaxofATcss SCADA-cucTeMbl 1 CBAI3aHHbIE C HUMM 37IEMEHTBI, MHTeIPUPOBaH-
Hble ¢ VI T-ceramm, obmaunpivm cepsucamu n Al-arentamu. IIpy sToM THIOBBIE CTabble MeCTa XOPOIIO
U3BECTHBL: C/1abble MapojIi, OUIMOKY pasTpaHNYeHNs JOCTYIIA, OTCYTCTBME MHOTO(AKTOPHOI ayTeHTH-
¢uxanun, ycrapesiiee u yassumoe 110, Hebe3omacHoe XpaHeHNMe JAHHBIX 1 HElOCTATOYHAA IIOATOTOBKA
IepCoHaa K aTaKaM COLMAIbHOI MHXEHEPUHL.

Ho B TOK mnocnenctBust 3TuxX €1abocTeil MHOTOKPAaTHO cepbe3Hee, 4eM B KOPIIOPAaTMBHOIN Cpefie.
3mech KNOEPMHINMIEHT MOXKET 03HAaUaTh OCTAaHOBKY J00OBIUM, cO0II B IiepepaboTKe, HapyIIeHe TOTUCTH-
KU, OTK/IOHEHME TeXHOJIOTMYECKMX ITapaMeTpOB, II0TePI0 BUANMOCTY 00'beKTa VI HapyLIeHne PeKuMa
3HEprocHab>xeHus. VIHbBIMU ClTOBaMy, pedb UJIET YoKe 0 30He NepecedeHns Vb, mpoMbIIIeHHOI 6e3omac-
HOCTH U YCTOWYMBOCTY KPUTUYECKON MHPPACTPYKTYPHL.

ITena kubepaTaku B OTPAC/IM OYTH BCET/[A BBIIIIE PACYETHOI

Korza peus nper o TOK, dbunaHCOBbI yiepd OT MHINAEHTA PeJKO OTPAHMYMBAETCS 3aTPaTaMu
Ha BOCCTQHOBJIEHME CEPBEPOB WM pacciefoBanue ataki. K HeMy [06aB/SIOTCS IIPOCTON, CPBIB IIPOU3-
BOJICTBEHHBIX IIAHOB, aBaPUITHO-BOCCTAHOBUTEIbHbBIE PACXOMIbI, PEMYTALMOHHBIE TTOTEPH, TTPETEHIUN
KOHTPAreHTOB U PETY/ISITOPHBIE PUCKIL.

Oco6eHHO 4yBCTBUTENbHbI TaKle ITOC/IEACTBYISI /s HEIPEPHIBHBIX IIPOM3BOACTB — HedTenepepa-
601K, HehTeXNMII, TeHEPALINH, TPAHCIIOPTUPOBKI SHEPTOPECYPCOB. B 9THX cermeHTax Hga)ke KPATKOB-
peMEHHOe HapylIeHVEe YIIPAB/ISeMOCTH MOXKET HPUBECTY K II€NIOYKe TEXHOMTOTMYECKUX MOCTIECTBUIL,
CTOMMOCTB KOTOPbIX OyIeT HecousMepuma ¢ «00bIYHbIM» VI T-nHIMeHTOM.

OtzenbHOE BHUMaHME CTIefyeT YAe/IATh PUCKaM, CBSA3aHHBIM C BHefpeHueM VIV B ancrerdepckoe
yrpasyenne. Ec/iv nHTe/IEKTyaIbHble MOAY/IM [OTYYal0T BO3MOYKHOCTD BIVMATH HA IapaMeTpsl 060py-
JIOBAHNS WIN ONTYMUSMPOBATH HATPY3KY B pea/IbHOM BPeMeH, TO OIIOKa aITOPUTMa, KOMITPOMETAL s
MOJIE/TI WV BMEIIIaTeNbCTBO B MICXOMIHBIE JAHHBIE JaTACETOB MOTYT IIPUBECTH K HEKOPPEKTHBIM pelle-
HISIM YoKe Ha ypoBHe KpuTndeckux 06bekToB. st TOK 370 ofmH 13 caMbIX IPMHINITNATBHBIX BEI3OBOB
6MVKANIINX JIeT.

OTpaciu Hy>KHa He «3alIJITa II0BepX», a 3allMIIleHHad apXUTeKTypa

Ha orpacreBoit moBecTke CerofiHs KubepOe30macHOCTD, I ee OOMblie Helb3sl LOCTPauBaTh «CBEPXY»
nocie BHepipenus aBromarusanyim. s TOK xusHecriocoOHOI CTAaHOBUTCS TOIBKO MOJIENb, B KOTOPOII
3aIUIIEHHOCTD 3a/I0’KeHa Ha YPOBHE CaMOJ apXMUTEKTYPHI Ha 9Talle CO34aHNsI 00 beKTa IPOMBIIITIEHHO
aBTOMATH3AINIA.

Vmenno nostomy BaykHa KoHlenuusA otkpeitoit ACY TII. Ee noruka sakio4aeTcs He IPOCTO B UM-
[OPTO3aMeleH NI MU COBMECTMMOCTH 0OOPY/AOBAHsI Pa3HbIX IIPOU3BORUTENEN, a B GOPMUPOBAHIY Ta-
KOJ1 IIPOMBILIJIEHHOJI Cpefibl, Ifie 6€30IIaCHOCTb YUMUTHIBACTCS ISHAYA/IbHO, IT0 IPUHIMITY Secute by design.
B sToM nopxosie OTKpbITbIe CTAHAPTHL U IPOTOKOJIbI COUETAIOTCA € BO3MOXKHOCTDIO I103TAITHO MOfep-
Hy3auuy, rnbKoI 3aMeHOI MOZY/Ielt 1 COXpaHeHMeM TPeOyeMOoro YPOBHs KUOepYCTONYNBOCTH.

IOnust TOK 310 0COOEHHO BaXHO. JHepreTMyecKyme u HedTerasoBble OOBEKTHI HEBO3MOXKXHO
«11epecobparb» OJHOMOMEHTHO. VIM HY)KHa 9BONMIOLMOHHAS MOJe/Nb Pa3BUTUS C CETMEHTAllMel, KOHT-
poneM aKTMBOB, MOHUTOPMHTOM TEXHOIOTMYECKUX CeTell, 3aIlMTO} KOHEUHBIX YCTPOIICTB, aHATM30M
YA3BMMOCTe1, 0OOHapy)KeHIeM BTOPKEeHWIT ¥ OTPabOTaHHBIMY CLIeHApUAMY pearrpoBaHus. VIHbIMY CTI0-
BaMI1, OTPAC/IM HY)KeH Ilepexoj] 0T Habopa pa3poO3HEHHbBIX PelIeHNMIT K eVMHOI 3alMIIeHHON IIPOU3BOJ-
CTBEHHOI apXUTEKType.

Vimnoprosamemenue g TOK yxe Heo6xopuMocTh

Eme HeCKOIbKO JIeT Ha3ajl IIepeXofi Ha OTeUeCTBEHHbIE pellleHN s B IIPOMBIIIZIEHHON aBTOMaTU3aI[ U
MOYXHO OBITIO 00CY)KIaTh KaK BOIIPOC CTpATeruy ¥ CpoKoB. CerofHs /11 3HaUMTeNbHON JaCTH IpefIpu-
aruit TOK — 370 y>xe Bommpoc He BBIOOPA, @ BVDKEHNUA.

Hedrenepepabarbiatonye IpefupuaTsa akTUBHO TOTOBAT JOPOXKHBIE KapThl MUTPAIVIM Ha POC-
cuiickme penteHys. OfHOBPeMEHHO COXPaHAETCs OOIIMII IIPOTHO3 Ja/lIbHENIIero POcTa PhIHKA OTedecT-
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BeHHbIX ACY TII, a pa3BuTie OTKPBITOI apXUTEKTYPBI CBA3BIBAETCSA C MIIOTHBIMU IVIOMIAKAMU KPYII-
HbIx Komnanuit TOK.

[Tpwuyabl moHATHBL [I14 06bexToB KMV CIMIIKOM BBICOKM PUCKY 3aBYICYIMOCTH OT MHOCTPAHHBIX
TEXHOJIOT Ui, HEMOJKOHTPOIbHBIX 1[eNI0YEK ITOCTABOK M PEIeHMIi, KOTOPbIe CIOKHO COIPOBOX/ATb B
YCTIOBMAX M3MEHUBIIENICSA TEXHOMOTMYECKOI M HOPMAaTUBHOI cpenbl. [Ipu aTOM cam mepexof TpebyeT
BpeMeHU, pMHAHCOBBIX CPEJICTB ¥ MHXKEHEPHON IUCIUIIINHBL: HY>KHO 00C/IeloBaTh aKTVBbI, IPOBEPUTDH
COBMECTVMOCTb KOMIIOHEHTOB, BBICTPOUTD 1I€/IEBYI0 APXUTEKTYPY, ONPEeIUTh KPUTUYHbIE Y3/IbI U 3a-
paHee y4nTHIBAaTb TpebOBaHMA K JoBepeHHbIM ITAK, HOpMaTUBHOMY peryInpoBaHIIO 1 OTPACIIEBOI 9KC-
IUTyaTalyi.

Camblit fedUIUTHBIN pecypc He 060pyIOBaHIe, a 3peNOCTb

ITpy Bceil BaKHOCTM TEXHOJIOTHIT OTPAC/Ib y)Ke CTATKMBACTCA 1 C Ooree «3eMHBIMI» OTPaHIYEHM-
AMI: IpobJieMa cepBlCa, HeXBaTKa KOMIUIEKCHBIX IIPEJIOKEHNUN, CTIOKHOCTY MUIPALlUU M KaJIpOBBII
pedummr. [Ina TOK aTo ocobeHHO 4yBCTBUTeNbHAA TeMa. [IpeipuATUAM HYXHBI He IIPOCTO IOCTABILV-
KU PellIeHNIl, a 3peJible TeXHONIOTIYeCKe TTapTHePhl, KOTOpble 00ecreyaT JIVHHbIA KI3HEeHHBI LUK/
IPOJYKTa, NH)XXEHEPHYIO MOJAEP>KKY, COBMECTUMOCTD C CYIIeCTBYIONIEl NHPPACTPYKTYpOIl U IpefcKa-
3yeMOCTb pasBuTHA. VIHave faske CUIbHOE PellleH)e PUCKYeT OCTaThCs MMIOTOM, He IOV O ITPOMBIII-
JICHHOTO MacITaba.

[TostoMy B 6myKaiimme rofgbl KOHKYPEHTHBIM IPEVMYIIECTBOM Ha PbIHKe CTaHEeT He TOJbKO Ha-
Jm4ue IPOAYKTa, HO U CIOCOOHOCTb 06eCIednTb BOKPYT HErO MOTHOLEHHYI0 9KOCUCTEMY: OMO/IIMOTeKy
OTpacIIeBbIX ClieHapleB, CEPBUC, 00ydeHe, COBMECTUMOCTD C JOBEPEHHBIMM IIATGOPMaMU V1 TOHATHYIO
MOZIe/b JambHeIIell MOfIepHU3AIIL.

Yro manpire

[ToecTka TOK Ha Omyoxaiiinme rogbl yxKe IpOCMaTPUBAETCA HOCTATOYHO ACHO. OTpac/ib IPOJXO/DKUAT
yckopsTb BHenpeHue ortedecTBeHHbIX ACY TII, pacumpsars ucnonszosanue VIV u nudpoBbIx oBOHMK-
KOB, BBICTPauBaTh 3allMIIeHHbIE MHTEIPallJIOHHblE KOHTYPBI I IOCTENIEHHO 3aMEHATb yCTapeBaloliye
CpeAcTBa IPOMBINIIEHHOM aBToMaryusanuu. Ho riiaBHbIM Oyzier He caM (pakT umdpoBU3aLny, a ee yCToli-
4UBOCTD. VIMEHHO B 9TOM CMbIC/Ie 6€30I1aCHOCTb CTAHOBUTCS He OTpaHNyYeHeM LU(poBoil TpaHchOpMa-
LI1IJ1, @ €€ OCHOBHBIM yC/IOBMEM.

TomnmmBHO-9HepreTMIecKmii KOMIIEKC BXOAUT B II€PUOJ, KOTTA TEXHOMOTMYeCKasA MOfIEPHU3AIVA I
KIOEpyCTOIYNBOCTb OKOHYATEIbHO IePecTaIOT CYILeCTBOBATH 110 OTAEMbHOCTN. [IpOu3BOACTBO, AMCIIeT-
Jyepusalys, aHaINTIKa, VIV, mpoMblIlIeHHas aBTOMaTMU3anuA ¥ TpeboBaHMA K 0e30IIaCHOCTH Telepb
00pasyT efuHyI0 cucreMy KooppauHaTt. VM yeM panbuie npepupusatyus TOK HauHyT BocnpyHMMATD KU-
Oepbe30macHOCTb He KaK Ha 0053aTe/IbCTBO, a KaK Ha 6a30BbIil 97IeMEHT IIPOMBIIUIEHHOI apXUTEKTYPBbI,
TEeM yCTOJ4MBee OHM MPONAYT O/IVDKAIINIL 9Tall 60JIBIION OTPACIeBOIL TpaHCHOPMALVIL.

KmﬁepyCToi[qMBme CUCTEMBI YIIPAaBIeHNUA IPON3BOJACTBOM:
KaK Me>XXOTpacneBasi paboyas rpynmna co3gaer CTaHAApT
1o 6e3omacHocT oreyecrsennoimn MES

Hnovac Kupees,
mexHuveckuil oupekmop no pazeumuto ompacnu, Positive Technologies

CormacHo nccnegosanuto Positive Technologies', B mociegHee BpeMs 3/I0yMBIIUICHHUKY CTa/In
aTaKoBaTh IIPOMBIIUIEHHYIO OTPAC/Ib HapaBHE C TOCY/JapCTBEHHBIMM YUPEK/IEHUAMN, K KOTOPbIM paHee
CTabV/IPHO IIPOSIBILANIM HauOONbIIMI MHTepec. YacTo KMOepIpecTyIIHUKY HallelleHbl Ha IPeIpyUATAA
TOIUIMBHO-9HepreTydeckoro kommekca (TOK), oxoTsach B 60nbIIMHCTBE CIydaeB 3a KOHPUIECHINAIIb-
HBIMU CBeJIeHMAMMY, KOTOPbIE MOTYT OTKPBITD IIMPOKJE BO3MOXKHOCTH /1A LIIaHTaXKa 1 aTaK Ha L[el0YKI
nocraBok. HanpyuMep, o JaHHBIM flelapTaMeHTa KuOeppasBeKy 9KCIIEPTHOTO LIeHTpa 0e30II1acCHOCTI
Positive Technologies (PT ESC TI), rpynnuposka Mythic Likho aTakyer poccurickue IpOMBIIIIEHHbIE
OpraHM3alMy C Le/blo 3alndpoBaTh LeHHYI0 MHGOPMALUIO U IIOTyYUTh BHIKYI 32 BOCCTAHOBJ/ICHUE
JOCTYTIa.

[Tpomomxaercs poct uncina kubepyrpos mia TOK, mockonbky undpoBusanus cTana yCTONIMBLIM
HaIpaBJIeHVeM MHBeCTUINI 1A 9Toil oTpacin. Panee mpennmpuaTia 6bm chOKyCHpOBaHbI Ha 3aMeHe

' Mccnenosanne «Tpenpst atak B 2026 rogy», mpoBeieHHOe aHamuTukamu Positive Technologies. B otuere npep-
CTaBJIeHBI Pe3y/IbTaThl aHa/IM3a TaH/adTa 001eMupoBbIX Kubepyrpos B 2025 rofy 1 JaHbI IPOTHO3BI Ha 2026-11.
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3apybexxubix VM T-nnardopm, a ceitgac cTpeMATCs MOBBICUTD YIPAB/IsEMOCTb IPOM3BOACTBA 32 CYET JI0-
BEpEeHHBIX 1 IMOKMX pelleHnit, PyHKIMOHaTbHO COBMECTYMBIX C Pa3HbIMI ycTpoiicTBamu. Kpome Toro,
OpraHys3auysiM Ba)KHO, YTOOBI 9TU CUCTEMBI He IIPOCTO COOTBETCTBOBAIU TPEOOBAHMSAM PEry/IsTOPOB
o 3amure 06pekToB KM, HO U 06mamanu criocoOHOCTBIO BbIIEP)KMBATh peanbHble KubepaTakn. Yactb
npepnpusaTnit TOK 6yayT 06s513aHbI TOATBEP>KIATh CBOO 3aMIIEHHOCTb Ha KMOEPUCIIBITAHNUAX, COTTIAc-
HO pacnopspKeHuto IIpaButensctBa PO or 26 despansa 2026 roga Ne 373-p «O6 yTBep>KeHMN CTpaTe-
IMYeCKOro HaIpaBieHys B obmactu nudpoBoit TpanchopMany TOIUIMBHO-9HEPTETUYECKOTO0 KOMITIEK-
ca 70 2036 ropma». Positive Technologies BpICTymMIa COABTOPOM 9TOI MAEH, @ TAKXKe HMOAKIIOUMIACDH K
paspaboTKe KOMIIIEKCHOTO IT0/IX0fia K KnOepOe30macHOCTI IPOrPaMMHBIX KOMIUIEKCOB OTeYeCTBEHHOI
MES (manufacturing execution system) B HeTera3oBOM IIPOM3BOACTBE. BOKPYT M€y O 3alIMILeHHON
oreyectBeHHOII MES 06befHIINCD PeTy/IATOPDL, IPeApuATHS, HocTaBIVKY 110 1 o6opynoBaHusa —
B pe3y/ibTaTe IOSBIIACH CIIelManbHast pabodast rpymma.

Yro Takoe MES u kak rpymnima momoraet HepTerasoBoii oTpacin

MES — aT0 MocT Mexpy onepanyoHHbIMU TexHomornaMu (OT), KOHTPOIMPYIOIUMMI TeXHOIOT Y-
YecKye Ipolecchl, obopynoBanye u onepauuy, 1 VT-cucremamu, KOTopble yIpaB/IAOT 6M3Hec-Ipo-
neccaMi. VIHCTpYMEHT OTC/IeXXUBaeT COCTOSHUE IPOMBIIUICHHBIX aKTUBOB, aHAIM3UPYET UX 9P PeKTUB-
HOCTb U1 TIO3BOJIAET B peajlbHOM BpPEMEHM ONTUMM3MPOBATh BBITYCK IPOJAYKLNM, @ TaKXKe JIOTUCTUKY.
B Hedreraszosoit orpaciu MES nmomoraer ynpasiaTh mpoljeccaMyt BO BCeX CErMEHTax — B JoObIYe, TPaH-
CIIOPTUPOBKE, IlepepaboTKe, AUCTPUOYIINNL.

ITponssoncTBo B HedTEra3oBoil OTPACII HOCUT HENPEPBIBHbII XapaKTep, I09TOMY IIPOCTOIl B pe-
3y/mbTaTe KibepaTaky MO>KeT 000MTICh B TeCATKM MUIIMOHOB py6iieii, KOTopble OyAyT BK/IOYATD YIIy-
IIECHHYIO BBITOY, IITpadBbl 3a HENCIIO/IHEHe KOHTPAKTOB M PACXObI Ha ONTUMM3ANNI0 paboTsl. Takum
obpasom, 6esomacHocth MES kputnueckn BaxkHa, 1 obecreunBaThb ee OyyieT Ipollle, eC/y ONMpPaThCcA Ha
TOTOBYIO CTpaTernio. 3ajiaua Me>KOTPaCIeBOil paboueil IPYIIIIbI 3aK/II0YaeTCs KaK pas B TOM, 4YT00BI chop-
MY/IMPOBATb U CTaHAAPTHU3MPOBATh KOMIUIEKCHBI oxxox K VIB otevectBenHoit MES Ha 6a3e moBepeH-
Horo I1O n ob6opynoBaHusi.

I'pynma chopmupoBaHa, ee KOOPAVHATOPOM B 4acTM (QOpManusaluyi CTaH[AapTa BBICTYIIAeT
AHO «KoHcopumyM TeXHOTOTMYECKOl He3aBUCMMOCTU VHAYCTPUAJIBHOTO IPOrPAaMMHOTO obeciiede-
HsI». PeryicTpanns cranfapTa U IpoBepKa COOTBETCTBI OY/eT OCYILeCTB/IATHCS Ha 6a3e MCIbITaTe/IbHOM
nmaboparopun VIHCTUTYTa HeTera3oBbIX TEXHOIOIMYECKUX MHUIMATHB, PyKOBOAUTEIEM — UHYCTPU-
a/IBHBII LieHTp KoMieTeHuit «Hedreras, HedTexuMus u HefpOIONIb30BaHe», PAOOUNMH IPOLIecCaMM
yupasiser «['asnpoM Hedrb». B cocrap rpymmsl Bouumu poccuiickye npoussogurem MES, nporpamm-
HO-aIIapaTHBIX KOMIUIEKCOB, CEPBEPOB, CYCTeM XpaHeHNsA JaHHBIX 1 APYroro 000pyHmOBaHMsA, a TAKXKe
Hedrerasopble KOMIIAHNH, PETY/IATOPEL 1 9KcIepThl 1o Vb.

[l HanpaBieHua K1b6ep6e3omacHOCTH ObIT yTBep>KIieH TOfI0BOI ITaH, OH BK/IIOYAeT IIATh 9TAIIOB.
ITpu mofroToBKe K HMM YYacTHUKY 0003Ha4mmm KmodeBble ocobenHocti: MES — o6bexr KNI, koTo-
PBIiT MO>KET OTHOCUTBCA KO BTOPOIL MM TPETbell KaTeropui 3HAYMMOCTH; M €70 BHEJ[peHe JOITyCKaeTcs
m6o B ¢popMaTe on-premise (B cOOCTBEHHOI MHPpacTpyKType), MO0 B YacTHOM obiake. IInnoTHble
IPOEKTHI B HepTera3o0BbIX KOMIIAHMAX 3aIUIAHNMPOBaHbI Ha KoHer| 2026 roza.

Aran Ne 1. ®opmupyercs MaTpuna HOpMaTUBHBIX TpeboBanmii Ib x MES KN

B mopmarusubi npoduns MES skcrieprs! BKIr0unmm ¢epepanbHblil 3akoH Ne 187-03 «O 6e3omac-
HOCTM KpUTNYECKOI nHPOpMannoHHo nHbpacTpykTypsl Poccuiickoit @epmeparmi»; mpukasel @CTIK
Poccun Ne 31, perymupyromue samury ACY TII, a taxoke Ne 239, comepskammil TpeboBaHIs K obecIie-
vyernio Vb 30KNI. B maTpuily Taxxe BOLIeT HaIMOHANbHBII cTaHAApT 6e3omacHoit paspaborku 110
(TOCT P 56939-2024) u poccuiickme craugapTsl npombiiieHHol knbepbesonacHocty (TOCT P MOK
62443-2-1,TOCT P M3K 62443-3-3-2016, TOCT P MOK 62443).

Ha sToM e arare co3faeTcs Mofiesib 6e301acHol paspaboTku oredectBeHHOT MES, yunTsiBaromas
PeKOMeH ALY IIpefCcTaBuTeNell HeTera3oBoil MHAYCTPUIL.

Aramn Ne 2. IIpoekTupyercs meneBas apxurekrypa 6esomacnocru MES

J7s pemreHns 3To¥ 3afaduy IpeXKie BCEro MpOBOAUTCA MOfenpoBaHye yrpo3. K akTyaabHbIM Ku-
OeppucKaM 3KCIEPTBI OTHOCAT, HAIpuMep, MOIMEHY IPOM3BOACTBEHHBIX JAHHBIX, KOMIIPOMETAILNIO
OT-cermenrta yepes3 VT, nocraBky BeiMoratenbckoro I10 u HapyIieHne IpoIjeccos.

Apxurexrypa VIb MES paspabarbiBaercs ¢ yueToM QyHAaMeHTaTbHBIX IPUHIIUIIOB IIOCTPOEHMA CH-
CTeM yIpaBJIeHN s IPOM3BOJICTBOM I K1OepOe30acHOCTY IpOMBIIUIeHHBIX ceTell 1 OT-nHpacTpykryp.
KiroyeBble HOpMaTUBHbBIE JOKYMEHTBI, 33/Jaf0Il[yie 3TV IPMHLIMIIBL:

- TOCT P MOK 62264 «VIHTerpanus cucteM yIpaBieHN: TpefIpuATAEM;
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-TOCT P MICO 15704 «IIpoMbllIeHHbIe aBTOMATU3MPOBAHHbBIE CUCTeMbL. Tpe6oBaHNsA K CTaHIAPT-
HBIM apXMUTEKTypaM ¥ METOJONIOTUAM MIPENTIPUATIA»;

-TOCT P MICO 22301 «Cucrembl MeHeI)KMEHTa HeIIPePBIBHOCTY 1€ATENTbHOCTI»;

- T'OCT P 56205;

-TOCT P MOK 62443.

Itan Ne 3. PuKcUpyeTcsa TEXHOTOTMIECKUI CTeK, KOTOPbIII NaKeT B ocHOBY MES

B kauecTBe OnepanOHHOI CUCTeMbl OyIeT BbIOpaHa OTeYeCTBEHHAs CUCTeMa M3 PeecTpa OTedyecT-
BeHHoro IIO Munundpsl Poccnn, B kadecTBe MHCTPYMEHTA YIIpaBIeHMs MAeHTUUKALUENA U JOCTy-
noMm — Keycloak, a B kauectBe mimubl coobiennit — OPC UA. [Is1 ynpaBieHus: KOHTEITHEPHBIMU Cpe-
mamu npepiaraercs paccmorperb Deckhouse, a st nx 3amumrsr PT Container Security; st BbIssBIeHMs
nnnypentos VIb — MaxPatrol SIEM, a fist MOHMTOPMHIA BCeJl MIPOMBIIITIEHHO MHQPACTPYKTYPhl —
PT ISIM. Ha srom aramne popmupyercs peectp gosepenHoro I1O mis paspaborku oTedecTBeHHO MES
u TpeboBanys Vb K TeXHOIOTMYECKOMY CTEKY.

Iran Ne 4. IIpoBepsiercs COBMECTUMOCTD C OTEYeCTBEHHBIM 000py/l0OBaHIIeM

Ha Texymuit MOMeHT GopMUpyeTCcs KaTalor OTPAC/IeBbIX PelleHNII ITATPOPMBI TEXHOIOIMYECKO
He3aBMcHMOCTU MuHsHepro Poccuu B paMKax yTBepskieHHOI sHeprocrpaTeruy 2050 (yrs. Pacopsixe-
HueM [IpaBurenbcrBa ot 12 amperns 2025 roga Ne 908-p); B pesy/ibTaTe CO3aeTCsl peecTp JOBEPEHHbBIX
ITAK, B cBsi3Ke ¢ KOTOpBIMU OyZieT MCIIOIb30BaThCA oTedecTBeHHasA MES, a 3aTeM npoBepsieTcs UX coB-
MECTMMOCTb. JTall TaK)Ke BKII0YaeT KOMIUIEKCHBI aHanu3 Knbepycroitansoct MES Ha poccurickoit
mnarpopme Standoff 365. Ha ee kubepronurose BO3MOXKHBI /I00ble TUIIBI TeCTOB C MCIIOIb30BaHUEM
PeabHOTO IPOMBIIICHHOTO 000PYLOBaHMs: KNOEPUCIIBITAHUA I IPOBEPKY 3aIIUIIEHHOCTY OT aTaK
¢ mpuMeHeHMeM BpefoHocHoro I1O; yuenus red team A1 MMMUTaLMV HamafeHWil KMOePIPeCTYITHBIX
TPYNIINPOBOK; QYHKIMOHATbHOE TeCTUPOBaHMEe 0e30IIaCHOCTU; aHa/IN3 IOBEJieHUs NPV MHIUIEHTaX
VB; TpeHnpoBKa onepaTopos. ITomnron npuMeHsAeTcsA ¥ Ha MPebIAYIIMX dTallaX paboThl IPYIIIbL: Ha-
npuMep, Ha 2-M — JyIs Ba/IUJALUU MOJIENIY YIPO3, @ Ha 3-M — JJIS IPOBEPKYU 6€30IIaCHOCTY PA3/INIHbBIX
KOMIIOHEHTOB.

Kpowme Toro, uerBepTblit aTan npepycMarpusaetr uHTerpanuio MES ¢ HanyonanpHolt miatdopmoit
npombInIeHHoi aBroMaTusanuy (HIIITA). 9To nossomuT orpaciu copMmupoBaTh SKOCUCTEMY COBMe-
CTUMBIX CTaH/JapTU3MPOBaHHBIX pemieHnit. Hedrerasosble KoMIaHuu, B CBOIO O4epelb, HOIydaT I'MbKiue,
KOHTPO/IMPYeMble TEXHOJIOTYM, CHOCOOHBIe Oecriepe6oitHO paboTaTh B CBA3KeE.

9tamn Ne 5. [lemoHcTpupyercsa 6usHec-3¢deKT, maeT MOAroTOBKA K THUPAKNPOBAHIIO

BHuenpenue 6esonacHoit MES 6yner nmers Hapactaromuii adpdexr. [Ipesxzie Bcero sTo IoMosxer cpe-
JIaTb TIPOIIECCh IIPO3PAYHBIMMU 1 TeM CaMBIM YIYYLIATh KOHTPO/Ib PEHTa0eIbHOCTH, a B JalbHeIeM —
3aJI0KUTh q)yHHaMeHT 711 IMPOKOTO IIPUMEHEHNA ICKYCCTBEHHOI'O THTE/IEKTA, L[I/I(prBbIX HBOI?IHI/IKOB
U IPYTYX HOBEJMIINX TeXHOJIOTHIA.

T'oTOBBIIT MHCTPYMEHT JI/IA CHM)KE€HMA PEryIsATOPHBIX M ONEPAIMIOHHbBIX PUCKOB

BbInlo/IHMB rOIOBOIL II/IaH, TPYIIa IIPOJO/DKUT pasBUBATh M PACIIMPATDH CO3MAHHBIN nopxox. Ihia-
Hupyercs K 2030 romy obecreunts 80-IPOLIEHTHOE IOKPbITHE MHAYCTPUM CTAHLAPTU3UPOBAHHBIMM
oredectBeHHbIMU MES. DxcriepTsl OYAyT €XXerojHO epecMaTpuBarh pa3pabOTaHHYIO CTPATETHIO C y4e-
TOM HOBENIINX K116epyrpos; 06HOBIATh peecTpsl foBepeHHbx [TAK, o6opynosanust u ITO mratdopmsl
TEXHOJIOTMYECKOIT He3aBucuMocTu MunaHepro Poccun, a Takxe eXeKBapTaabHO NIPOBOAUTH KuOep-
ucibiTanyus Ha nonurore Standoft 365. Kpome toro, nnterpanus oredectsensoit MES ¢ HIITIA 6yzer
MacIITabMpoBaThCs Ha APYrue MPOMBILIIEHHbIe 00beKThI. [100a/IbHast MUCCUS IPYIIIIBI 3aK/TI0YAETCS B
TOM, YTOOBI faTh He(TEera30Boi OTPAC/IN HAfIeXKHbIIT 1 KMOEPYCTOMYMBEII MHCTPYMEHT, KOTOPbI CHU3UT
Pery/sTOpHbIE U OllepallIOHHbIe PUCKY VI CMOXKET IIOACTPOUTHCS IO 1I00bIe 0COOEHHOCTY IIPOMBbIIIIIEH-
HOJ MHPPACTPYKTYPHL.
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«Kubepanreuka» — coBmectHsbIit npoaykTt Positive Technologies
u «COTI'A3» s crpaxoBaHNs KNOepPUCKOB, OBICTPOTO pearnpoBaHms
Y pacciefoBaHNs MHIUAEHTOB MHPOPMAMOHHOI 6e30ImacHOCT

Anexceti Cuooprox,
mexHuuecKuil oupexmop no pazeumuio ompacnu, Positive Technologies

Ha Poccuto mpuxonnres 72% Bcex kubeparak B crpaHax CHI'. Ku6epyrposbl — yxxe He abCTpaKTHBII
PUCK, @ pealbHOCTb: OHM MOTYT HAaHECTH HEIOMPABUMBIIl Yiiep6 My OCTAHOBUTD OM3HEC 3a CIUMTAHbIE
4achl. B Takoil cuTyauuyu ot omepaTMBHOCTH U npodeccuonanusma gupekropa no Vb u MT-komaupbl
3aBJMCUT He IIPOCTO YCTOMYIMBOCTD MHPPACTPYKTYPEL, @ CIIOCOOHOCTb KOMIIAHUM OBICTPO JIOKAIN30BaTh
aTaKy M COXpAaHNUTh YIPAB/IAEMOCTD IIPOLECCOB.

Positive Technologies coBmecTHO ¢ «COI'A3» paspaborasa 1 BbIBesa Ha pbIHOK pernrenye «Kubepar-
Te4Ka». ITO CTPAXOBOII IPOAYKT, KOTOPBIII 3aLIMIIAET TPV HACTYIUIEHU KMOEPUHIU/IEHTA U II03BOJIsAeT
mupexTopy 1o VIB cocpemoTounThCs Ha TOM, YTOObI OIEPATVBHO OCTAHOBUTH ATaKy, HE OTB/IEKAsICh Ha
HeIlpe/iBI/ieHHble (PMHAHCOBBIE U3LIEPIKKIL.

B pamkax pemenns «COI'A3» BbICTyIaeT cTpaxoBIUKOM, a Positive Technologies — Texnonoruye-
CKVIM IapTHEPOM U MCIIOJIHUTENEM PaboT IO pearrpoBaHMIO M PacciefoBaHmi0 KibepuHIaeHToB. Ta-
KOt popMart 1o3BosseT 6¥3HeCy He IPOCTO 3aCTPaXoBaTh PUCKY, a ONTYIUTh FAPAaHTYPOBAHHBII TOCTYII
K 9KCIIepTH3e OJHOTO 13 JIUEPOB B 00/1aCTH pe3yIbTaTUBHON K11OepOe30nacHOCTI.

«Kubepanreuxa» mpu3BaHa MOBBICUTb CKOPOCTD PeaKIN KOMIIAHWM Ha B37IOM KOPIIOPATUBHBIX CH-
CTeM, a TaK)Xe CHM3UTh 3aTpaThl Ha IIpUBJ/IeYEeHVIe BHELIHMX 9KCIIEPTOB. DTO MO3BOMIsIET MUHUMU3KPO-
BaTh IPOCTON U (PMHAHCOBBIE TOTEpU OM3Heca.

Or CTpaxOoBaHNA — K PE€AIbHOMY p€armnpoBaHI IO

B MOMeHT aTaku y KOMIIaHMM MOXKeT He ObITh BpeMeH! MCKAaTb MOAPAAYMKOB, COIIACOBBIBATH OIOI-
JKEeTBI U BBICTPaMBaTh Ipoliecchl pearnpoBanus. «Kubepanreuyka» pelraer aTu 3afaqn 3a cYeT BBICTPO-
€HHOJI Mofieny B3auMogericTBus. KimeHT cooblaeT 0 HaCTyIUIeHNY VIHIJUJIEHTA, II0C/Ie 9er0 SKCIIePThI
Positive Technologies:

* OIIEPATVBHO MOATBEPKAAIOT (DAKT aTaKV ¥ OIIEHMBAIOT ee MaCIITa0;

* IPOBOJIAT NIEPBUYHYIO OLIEHKY MHIU/IEHTa;

* GOPMUPYIOT peKOMEH/IALIN 110 Ja/IbHENIINM Je/iCTBUAM;

* OKa3bIBAIOT COJIEICTBIE B CAEP>KMBAHNUY aTaKI;

* IOMOTAIOT I0KA/IM30BaTh YTPO3Y U HE JOMYCTUTD €€ PACIPOCTPAHEHNUA.

Bce pabOThI BBINOHAIOTCA B paMKaX CTPaXxOBOTO IIOJIICA — PACXOIbl HA pearypoBaHue U paccieso-
BaHMe cunamu Positive Technologies mokpsiBaer kommanus «COT'A3».

Pons Positive Technologies: MCIIOTHUTEND U LIEHTP SKCIIEPTU3BI

B pamkax «Kubepanteukn» Positive Technologies BbimonHser onepanuosHnyo ¢yHkuuo. B cocras
paboT BXOAAT:
* IIepBIYHAs OLJeHKA U KIaCCUPUKALVS MHIMAEHTA;
* TOATOTOBKA CIIPABKY C PEKOMEHIAIVISIMI 110 JATIbHEIIINM IIaraM yIpaBIeHns NHIUTEHTOM;
* paspaboTKa Mep IO PearrpoBaHMIO Ha MHIUIEHT (eciu He0OXORMMO);
* OlIepaTVBHbIE KOHCY/IbTALNY;
* BBIsIBJIEHIIE MHAVKATOPOB KOMITPOMETALINI, TIO3BOJISIOIINX OOHAPYXUTD CTI€fbI IPUCYTCTBUS 3710~
YMBILUIEHHUKOB B MHPPACTPYKType KIMEHTa;
* OIIpefie/ieHye Y37I0B, KOTOpbIe ObUIY CKOMIIPOMETMPOBAHbI B X0/ aTaK;
* OTIEPATMBHBIN AHAMN3 JKYPHAIOB PETMCTPALMU COOBITHIT, HAHHBIX M MeTamgaHHbIX u3 C3U
n UT-cucrem (ecnu oHn ObUIH IIPeJOCTAB/IEHBI);
* KTaccUpUKALYS MHIMAEHTA U OLIeHKa YPOBHS €T0 OIIaCHOCTH;
* BOCCTAHOBJIEHVIE XPOHOIOTHI MHIUTEHTA;
* BBISIB/IEHVE IPUYMH MHIVEHTa;
* pazpaboTKa peKOMeH/ALNI TI0 Y/IyYILICHNIO 3aIUIIEHHOCTI PeCYPCOB KINMEHTa;
* IIOATOTOBKA [IeTA/IM3MPOBAHHOTO OTYeTa C BBIBOAMY ¥ PEKOMEH/ALVSIMIA 10 YCU/IEHNIO 3aIllUT-
HOTO KOHTYypa.
Taknum 06pasoM, KIMEHT MOMyJaeT He aOCTPAKTHYIO CTPAXOBYIO BBIIUIATY,  KOHKPETHBIN pe3yiib-
TaT — OCTAHOBKY aTaKM I MUHVMU3ALMIO yiepoha.
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Yro nokpseiBaer «Kubepanreuxar»

Pemenne onupaercs Ha Mogennb kubepcrpaxopanus «COI'A3» v MOKpbIBaeT KI0UeBble OCIECT-
BUsI KMOEpaTaK:

* HecaHKIIMOHMPOBaHHbI JOCTYI: 3I0YMBIIIJIEHHUK MOMy4ua goctyn K MT-cucremam, cetu nmm
IAHHBIM.

o MIndpposanue ¥ YHUYTOXKEHVE JAHHBIX: JaHHbBIE MIN CYCTEMBI CTA/IV HEJOCTYIIHBI B pe3y/IbTaTe
3JIOHAaMEPEHHOIO BO3/IEVICTBMAL.

* OKCpUIbTPALMA 1 yTeYKa JaHHBIX: MHPOpPMAIVA ObUIa BbIBeJeHA 3a IIpeJie/ibl KOHTPOIUPYeMOI
Cpenpbl.

» Kubepmmnmonax (APT-ataku): fnuTenbHOe CKpbITOe IPUCYTCTBIE 3/I0YMbILUIEHHNKA B MHpa-
CTPYKTYype.

Kaxk npuo6pecru nonnc «Knubepanreaxm»

ITporecc MOAKMIOUEHNA K IPOYKTY BBICTPOEH IO KITACCUIECKOI MOJeN KOpPOOOUYHOTO CTPaxoBa-
HIA KMOEPPUCKOB:

1. ITomaya sasBku. KoMmnanusa ocTaBsaeT OHMAH-3aABKy Ha caiite «COT'A3».

2. Cormacosanue napamerpos. Onpejensaerca CTpaxoBasd CyMMa IMOKPBITUA M YKa3bIBAIOTCA JlaH-
Hble KOMITaHUM.

3. 3akmoueHne JOroBopa 1 onraTa nommica. [Tocie opopmreHns 1oropopa u ON/IaTH KAMEHT IIOTTy-
YaeT CTPAaXOBOi IO/NC, KOTOPBIN OTKPBIBAET JOCTYII K CEPBUCY PEarvpOBaHMA.

B papne ciydaeB MOKeT pefycMaTpUBaThCA NpeBapUTe/IbHasA OLleHKA YPOBHSA 3alUIL€HHOCTH UK
aHKeTMPOBaH)e — 9TO CTaHJJApTHAs MPAKTUKA JIA CTPAaXOBaHUA KUOEPPUCKOB.

AKTHBanysA MOMICA U 3aIIyCK cepBlca

YT0oObI BOCIIONIB30BATHCS CEPBUCOM PearupoBaHus, KINEHTY HeOOX0AMMO aKTUBYPOBATD IIOJINC:
* IO/ITBEPAUTD JaHHbIE KOMIIAHMI ¥ [TAPAMETPBhI IIOJINCA;

* 3aBEpUINTD PErVCTPALMIO JOrOBOPA B CUCTEME CTPAXOBLIMKA;

* yKasaTb KOHTAKTHbIE M1 JI B3a¥MOJIEMICTBMA NTPY BO3HMKHOBEHNM MHIUJIEHTA.

ITocne akTuBanym:

* TIOJIIC CYUTAETCA HEVICTBYIOLIVIM;

* KOMIIaHMA NTOJTy4aeT IPaBo Ha oOpallleHue Py HACTYIUIeHUM KMOePUHIMIEHTa;

* 3aIIyCKaeTCsl MeXaHNU3M B3auMoperictus ¢ Positive Technologies.

Kak pa6oraer «Kubepanreuka» npu arake

I[Ipy BBISB/IEHUN MHIM/IEHTA KIIMEHTY HY)KHO:

1. 3admxcupoBarpb paxT aTakm.

2. YBegomutb 06 nnnugente «COI'A3» u Positive Technologies.

3. Ilepeparh nepBuYHYy0 MHGOPMALIKIO.

ITocre aToro k paboTte ¢ MHIMAEHTOM MOfK/II0YaeTcss KomaHpa Positive Technologies, kotopast mpo-
BOJIUT 9KCIIPECC-AMATHOCTUKY U 3aIyCKaeT MPOL[eCChl pearnpoBaHysl U pacciefoBaHysl. Takoil ClieHapuit
II03BOJISIET COKPATUTD BPeMsI PeakLmy 10 MUHIMYMa 11 M30eXaTh KPUTUIECKVX OC/IeACTBIII A/Ist OM3Heca.

CucTeMHBIiT HOAXO0J K KNOepyCTOIYMBOCTI

ITo onenkam Positive Technologies, kubepaTaky HallpsIMyI0 BIUAOT Ha HEIIPEPLIBHOCTD OM3Heca u
Ha OIepaIMOHHYIO YCTOIYMBOCTb KOMIIaHMIL. B IIpofiyKTe peann3oBaH KOMIUIEKCHBII oaxox. «Kubep-
anTevyKka» o0ObeRuHsIET B cebe:

* IPEBEHTVBHYIO K1Oep6e30IacHOCTb;

* TOTOBHOCTD K MHIIMJICHTAM;

* BHEIIHIOK 9KCIIePTH3Y;

* GMHAHCOBYIO 3aLINTY.

JIMeHHO Takas MOJie/lb — COYeTaHMe TeXHOIOTMIA, TPOLIeCCOB VM CTPAXOBAHUA — II03BOJIAET KOMIIa-
HMAM 3P PEKTUBHO MIPOTUBOCTOATH COBPEMEHHbBIM yTPO3aM.

HUtor

«Knbepanredka» — 3T0 He IPOCTO CTPAXOBOJT IPOJYKT, & COBMECTHOE PellleHye, B PAMKaX KOTOPOTO
«COTI'A3» obecreunBaeT prHAHCOBYIO 3aILUTY U IIOKPBITIE PACcXOfOB, a Positive Technologies BbicTyma-
€T MICIOTHUTETIEM U OTBEYAET 3a pearupoBaHIe.

[l KIMeHTa 9TO O3HAYaeT I7TABHOE: B MOMEHT aTaKl! yKe eCTb (pUMHAHCMpPOBaHME M KOMaH/A 9KC-
IePTOB, CIIOCOOHAA JIOKaIN30BaTh VHIVIEHT, COXPAHUTh YCTOIYMBOCTD IIPOLIECCOB U IIPEJOTBPATUTD
OCTaHOBKY 6M3Heca.
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I[IVI®POBBIE PEMIEHVA OJ1A IIPEOIIPUA T
HEDPTETA3OXVMMMYECKOI'O KOMIIUTEKCA M1 QHEPTETVIKU

IKcnepTHOE MHEHNE
06 aBTOpE

Cepreit Pegpko - skcnept ¢ 6omee yeM 20-7IETHUM OTIBITOM B
VT n TonnmmBHO-3HepreTMYecKoM KoMIulekce. Paboran B KoMIaHmsax
SAP, Codrnaitn, Avicopc, crienyanm3upysach Ha nuQpoBoil TpaHC-
dbopmarun HedTerazoBoit orpaciu: BHenpenuu ERP-cucrem, aBToma-
TU3ALUN LIeII0YeK IIOCTABOK ¥ MMIIOPTO3aMellleHIY IIPOMBIIIIEHHOTO
I1O. ABTOp mybnmukanuit B oTpacieBbix nsganuax («Hedrerasosoe
neno», «lubpoBas skoHOMMKa», «BecTHUK HedTerazoBo OTpacim»)
u penoBeix CMU («Kommepcauts», «PBK»). YuactBoBan B IT-mpo-
eKTax I NMpeANpuATUil HepTera3oXxuMm4ieckoro komiviekca Pecry-
6mxu Tartapcras.

2026: ppIHOK IVIATUT 32 OKYIIA€MOCTbh, a He 32 NP OBU3ALUIO
Cepzeii Pedvko

Tema «iudpoBusanyy pagyu nudposusanymn» 3akpbita. B 2026 rofy KoMIIaHUM IepecTany Ho-
KyIIaTbh IIPOCTO «IPOEKT» VMM IIPOrpaMMHOe obecriedeHne — IIOKYIaloT BO3BPAT IeHer: KOHKPETHBI,
U3MEPUMBIIL, C TOHATHBIM CPOKOM.

Kanmran nogoposkart, meHa ommOKy BBIPOC/Ia, MHBECTULMOHHbIE KOMUTETBI CTaIN TpeboBaTe/Ib-
Hee. C/10>XKHbIe KOHIETIVY IPOUTPHIBAIOT IPOEKTaM C KOPOTKOIL U IIOHATHOM OKYIaeMOCTBIO.

Huanor ¢ UT-noppsaguukoM usmenmics. Ecnm paHble 3ajaBaiy BOIPOC «KaKoM y Bac (PpyHK-
LMOHA/I» WIN «IIOKaKUTE JJOPOXKHYIO KapTy», To B 2026 rofy 3aka3uMKy HauMHAIOT C BOIIpoca: Ifie
9KOHOMMYECKUI 3P PeKT, KaK OH CUMTAETCs, KOT/]a Balll cCO(PT NPEeBPATUTCS B JEHbIY NPEATIPUATHSL.

MosxHo nopazioBarbcs, uto ¢popmyna ROI crapa xak Mup u B 2026 rofy He IOMeHsIach: (rof0-
BoI1 9¢pdext Munyc nHBectTruyn) / vaBectuyun. [Ipoext crout 20 MiH py6elt, TpUHOCUT 35 MIIH
B rog — ROI 75%, Bo3Bpar 3a 8-12 MmecsieB. ITo mpefMeT [ TUPAKUPOBaHUA. Bo3BpaT «B Iep-
CIIEKTVBE» — 3TO CIIOCO0 3aMOPO3UTH OIOJKET Ha Heollpeen€HHbIN cpoK. [Ipyu aToM mpepnodreHne
otgaérca npoekraM ¢ ROI ot 100%.

B mpoMbIIUIeHHOCTY HeT OOJIBIIOTrO IOTEHIaNna B COKpAIlleHN) IIepcoHana. [[eHbIu TepsIoT-
Cs1 B He3aIlJITaHMPOBAHHBIX IIPOCTOSX, IIOTEPSAX ChIPbs, aBAPUITHBIX ¥ SKCTPEHHBIX PeIIeHUAX BMECTO
IUIAaHOBBIX, CPBIBE CPOKOB, IVIOXOM IUIAaHVPOBAHUNU PECYpPCOB, ITO3/IHEl 3aMeHe 000pyoBaHuA. DT
HOTepy MOXKHO OI[M(POBATh ¥ YACTUYHO BEPHYTb.

IToBectka cTpontcs BOKpyr addekra, a He knacca VT-cucrem. [lanusie u VIV HyHBI, €C/iv CHI-
JKAaIOT 9aCTOTy 0TKa30B. I/1aHMpoBaHme — ecyt youpaeT Ipou3BOACTBEHHBIN Xaoc. BIM - ecnn panb-
Ille TTIOKa3bIBaeT PeaIbHYI0 CTOMMOCTb 00'beKTa. 3JaKYIIOYHas aHA/IUTYKA — €C/IM BO3BPAIlaeT Mapixy.
b - ecnu mpefoTBpallaeT OCTAaHOBKY.

B TOK ato ouyeHb HarsAnHO. B o6bIYe eHbIM — B IPeIOTBPAIEHHOM OTKa3e. B 6ypennn - B co-
KpallleH!y HeIPOAYKTUBHOro BpeMeHn. B nponssopcTse — B cHykennn H3II, nepenanazok, 6paxa.
B crpouTenbcTBe — B paHHEM IIOHVMAHUY CTOMMOCTY ¥ PBIHOYHON cuTyanuu. B mHdopMarmoHHoi
6e301acHOCTY — B IIPOCTOE, KOTOPOTO He IPOM30ILJIO.

busHec nHTepecyoT Tpu Bellu: Tie BO3BPAILAIOTCA NEeHbIY, 32 CYET KAKOTO MeXaHM3Ma I B KaKie
cpoku. VIMeHHO ¢ 9To0Ji Mo3uLMM MBI OyJieM CMOTpeTh Ha LM(POBbIe PeIIeHNs], O KOTOPBIX IIOTOBO-
PUM Jasiblie.

= CBsA3aTbhCs C aBTOPOM

t.me/Redko_Sergei
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Vb B TOK: cuutarh Haflo He eHY TNLIEH3 N,
a IleHy OCTaHOBKH

Cepeeii Peovio

udopmanmonHas 6e30IaCHOCTb B IPOMBIIUIEHHOCTM TPaAMIMOHHO BOCIPMHMMAETCS Kak
CTaThs 0053aTe/IbHBIX 3aTPAT — YTO-TO BPOJie OXKAPHOI CUTHATIM3ALVIN: PETYILATOP TpebyeT, JeHbrn
CIVCBIBAIOTCS, MOJb3bI He BUAHO. 1 TOK TaKkoil MoiXo CIICTeMHO HeBEepeH.

Korpa npeanpusrue unpposusupyer 50614y, OypeHie u sHepretuky, Vb mpespaigaercs us ox-
PaHbI CepBEPHOI KOMHATHI B QYHKIIVIO, KOTOPas OTBEYAET 3a HEIIPEPhIBHOCTD IPOM3BOJCTBA.

O6 5TOM O4eHb TOYHO NHUIIET B CBOeil cTaThe « TOK moj HampsbkeHneM: moyeMy Kubepbesormac-
HOCTb CTaJIa IJIaBHBIM ycIoBMeM Lm¢poBoit TpaHcopmanym orpacinm» Vinbsac Kupees (Positive
Technologies), ory611K0oBaHHOI B BBIITYCKe OOLIEPOCCHUIICKOTO eXEerOfHNKa «JHepreTnkKa 1 Hedre-
rasoxmummdeckuii komiiexc Tarapcrana» 3a 2026 rop: B TOK 1/1aBHBIN pUCK JaBHO yXXe He B YTeUKe
JAHHBIX KaK TaKOBOI1, a B HAPYILIEHN) TEXHOJIOTMYECKOTO IIPOL[eCca, TO €CTh B OCTAHOBKE JJOObIUM,
nepepaboTKM, IOTUCTUKY VIV S9HEPTOCHAOKEHN .

JlaBneHne Ha 9Ty QYHKLUIO ceifyac MAET cpasy ¢ Tpéx cropoH. Perymaropuka: ¢ 1 mapra
2026 roma mevictByloT o6HOBIEHHBIe TpeboBaHusa OCTIK mo oreHKe 3amMIIEHHOCTN M PacuéTy
nokasareseit. Commkenne IT n OT: cOmmkaeTcs KOHTYp KOPIIOPATUBHBIX M TEXHOIOTMYECKUX pe-
IIEeHWI, ¥ TPaHNI[a MeXTy «O(UCHO» aTaKoil ¥ OCTAHOBKOJ 000PYTOBaHMA CTAHOBUTCS YCITOBHOI.
CTOMMOCTb MHLIMIEHTA: IPUXOANUT B BUJIE IIPOCTOsI, CPbIBA PEXXMMA ¥ Ja/IbHENIIEro ObICTPOro Mou-
CKa OTBETCTBEHHBIX.

OKOHOMMKY 1 OKyIIaeMocCTb JIb HeBO3MOXXHO U He/Ib3sl CYMTATh OT CTOMMOCTH nieHsuit. Kop-
PEKTHO TOBOPUTH TaK: BEPOATHOCTb MHLM/ICHTA, YMHOXKEHHAsI Ha O>KMIAeMbIl yiep0, IUII0C CTOM-
MOCTb PEryIATOPHOTO HapyLIeHMs, IUTIOC IIeHa IIPOCTOS M BoccTaHOBIeHuA. Pasrosop «VIb moporo
HOKYTIaTh» MOXKET 3aKOHYUTHCS Pa3TOBOPOM «CKOJIBKO CTOUT BOCCTAHOBUTDY.

B TOK u pgpyrux ob6bexrax KM knbepuHIMAEHT pefKo OCTaéTcsA TOMBKO B mepumerpe IT: on
opicTpo nepexoaut B OT — gucneryepusaluio, TEXHOMTOIMYIECKIE PEXXVIMBI, YAATEHHBII JOCTYII HOJ-
PAYUKOB, 9HeprocHabKeHne. HOBBII TepMUH «KMOEppUCK» IIPEBPAIAeTCs B CTAPbII TEPMUH «IIPO-
U3BOJICTBEHHBIII yOBITOK».

PBIHOK IUTATUT y)Ke He TOJIBKO 3a 3alUTy O0(pUCHOro mepumerpa, Ho u 3a OT-6esomacHOCTb,
KOHTPOJIb IPUBWIETMPOBAHHBIX JOCTYIIOB, MOHUTOPYHI, ayiIUT U YCTOMYMBOCTb KPUTUYHBIX CIUC-
TeM. X04ueTcs BCHOMHUTS elfé onnH Te3uc Vnbsaca Kupeesa (Positive Technologies): ma TOK yxe ne
paboTaer JIOTVKa «IIOCTAaBUM 3aLIUTY II0BEPXy». PaboTaeT TOIbKO apXUTEKTypa, B KOTOPOIl He301mmac-
HOCTb 33/10K€Ha M3HAYA/IbHO — HA YPOBHE CETMEHTALMM, KOHTPOJLA aKTMBOB, MOHUTOPYMHTIA TEXHOJIO-
TMYEeCKUX CeTell M CLIeHapJeB PearnpoBaHuA.

Ha nudpoBoM npeanpusatuu yxe He MOTyIUTCS 000MTICH HOMUHAIBHOI YCTAHOBKO aHTUBU-
pyca, xots 1 6e3 Hero HUKyza. [IpoMbllIeHHOMY MacIITaby Hy)XKHa IIPOMBIIIIEHHAS 3aIINTA.

VImenHo mostomy crepytomas cratba Eprenns 'enrpnuosuya n3 kommaunm VHdoTeKC, omy-
O1MKOBaHHAsA B BBINYCKe OOIIEPOCCUIICKOTO €XKEerofjHNKa «JHepreTuka 1 HeTera3oXmMmUdecKuit
KoMIUTeKc TarapcraHa» 3a 2026 TOfI, TOTMYHO IIEPEBOAUT PasTOBOP HA YPOBEHDb KMOEPYCTONIMBOCTI
Kn6epdu3muecKnx cucTeM: KOTrja 3alliIaTh Hy)KHO He TO/IbKO CepBep MIN CEeTh, a CAMO YCTPOICTBO,
KaHa/l 0OMeHa I 11e/IOCTHOCTb TeXHOJIOTMYECKIX JAHHBIX Ha BCEM JKVMI3HEHHOM ILUKIIe.

VuBecTnunm B MHGOPMALMOHHYIO 6€30IIaCHOCTb — 9TO Le/IbIIl KOMIUIEKC Mep: COOTBETCTBME
Tpe6OBaHUAM PETYIATOPA, MEHbIIAs BEPOSTHOCTb OCTAHOBKM, COKPAILEHHOE BpeMs pacCiefjOBaHIs,
YIIpaB/IsAeMbIl] JOCTYII IOAPALINKOB. 3BYYNUT CKyYHO POBHO JIO I€PBOI0 MHLNIEHTA.

B cnemytomem marepuane ot kommanuy VH}oTeKC kak pas mokasaH IpUKITAIHON Ke¥C Iy
Heprerasa — Kak Ha Y[al€HHBIX OOBEKTAX U 3PEJIbIX MEeCTOPOKAEHNAX 3aIUIIEHHAA Te/leMeTPIs
Ha 6ase LoRa n BctpamBaembix CK3V ofHOBpeMEHHO CHIDKAeT 9KCIUTyaTallIOHHbIE 3aTPaThI, YCKO-
psieT BbIABJIEHME OTKIOHEHMII U 3aKpbIBaeT TPeOOBAHN O L[e/IOCTHOCTY ¥ KOH(QU/IEHIIATbHOCTI
TAHHBIX.

B 2026 roxy nadopmarmoHHas 6€30IacHOCTb B HeTerase 1 SHepreTuKe — 3TO YaCTb IKOHOMMU-
KU IIpou3BoACTBa. YeM rmyOrke nnpoBusalys, TeM JOpoKe 000ieTcs cnabas 3amuTa. Y peleHns
«COKOHOMMUTH Ha 6e30IacHOCTI» 00bIYHO BbICOKMIT ROI — TO/IBKO cumMTaTh €ro motoMm Oyaer apyras
KOMUCCHA.
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Cnaiigep JanHble: Korga 3a or4éToM 6onbire He ugyT B T
Cepzeii Pedvko

B KopriopaTrBHOI aHAINTHKE JiBe K/II0UeBble poOeMsl. [lepBas — HexBaTKa JaHHBIX U VX JO-
CTOBEPHOCTD. BTOpas — Korfa JaHHbIX J0CTaTOYHO. Tora noAB/IAeTCsA ouepenb 3a CO3/JaHMeM OTYETa:
k BI-komaHze, k moppsagunky, k VIT. Ho moka npoexTupytor gamo6opa, 63HeC Mo-npesKHeMy IpYHNU-
MaeT pelleHNs 1o naMATy 1 onbITy. Co3faHue 0T46Ta C HOBBIM Cpe3oM MH(GOpMaLny IpeBpalaer-
CA B MMHU-TIPOEKT: cO60p TpebOBaHMII, COTTIACOBaHME TOCTYIIOB, IOCTAHOBKA B 04Yepe/ib pa3paboTKM,
paspaboTka. KoMImaHusA miaTtuT 3a 3T0 BpeMsA JIeHbraMi U CKOPOCTBIO — 2 BTOPOE JIOPOJKe.

Cnaitimep [lanHble 3aKpbIBaeT 3TOT pa3pbiB. COTPYJHUKY He HY)KHO 3aKa3blBaTb BUTPUHY, IIPO-
CUTb KOMaH/Iy COOpaTh OTYET WM >KAATh ofpsfunka. OH caM MOJK/IIOYAeTCs K JAHHBIM, GOpMUpPYeT
3aIIpOC U MOTyYaeT pe3y/nbTaT Tam, Iie yxe paboraer — B Excel mmn P7.

Puc. 1. Cnaiigep JJaHHbBIe IO3BO/LAET PAGOTATh C AHATMTIKOI B IPUBBIYHOI TAGINYHOIT cpefie

9ro ynpouaer pabory ¢ aHamUTUKOI. OTYET mepecTaéT OBITh IPOAYKTOM PYYHOII pPabOThI, KOTO-
PBblil IPOM3BOANTCS 10 3asIBKe.

Bl-xomaHpa Ipy 5TOM HMKYAa He [IeBaeTCsl — OHA 3aHUMAETCSA B IEpPBYI0 Odepefb MOME/IIMII,
ApPXUTEKTYpOIl, KAYeCTBOM [JAHHBIX, @ HEe CPOUYHBIMM BBITPY3KaMU K COBEIAHNIO.

Puc. 2. IIpamoit SQL-3anpoc K MCTOYHUKY JJAHHBIX M IPEJIPOCMOTP pe3ynbTara
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ITeHHOCTDb CAaMOCTOATEIBHOTO CO3aHMA OTYETOB — I IIO/Ib30BATENA B YAOOCTBE, a /I KOMIIa-
Huu B 9KoHoMuKe. Korga monp3oBaTenb caM JOCTA€T HY)KHbIE NAHHbIe, KOMIIAHV BBIMTPBIBAET Ha
TPEX YPOBHAX:

 COKpaIaeTCA BpEMA OT BOIIPOCA [IO OTBETA;

o CHIMAETCS OIlepallIOHHAsA HAarpy3Ka ¢ BHyTPeHHe! KOMaH/Ibl ¥ IO PSITINKOB;

e IMaJIa€T CTOMMOCTD KaXK/[OTO HOBOTO aHAJTMTUYECKOTO 3aIIpoOca.

C rexumyeckoit Touku 3spermusa Cranpep HanHble moppep>xubaeT mnpsAmble SQL-3ampocsl,
NoCode-penaxrop, pasmuunsie CYB]I, aBToo6HOBNIEHNE 0TUETOB Oe3 pyuHoIt epecbopku. busuecy
He HY)XHO IIePeXOAUTD B HOBBIIT MHTep(elic, 4TOOBI HayaTh paboTaTh OBICTpEE.

ROI oT npogykTa pacCIMTHIBAETCS IO COKPAIIEHNIO Harpy3Kku BI-KoMaHAbI, 110 YMCIy OTYETOB,
KOTOpbIe 0OIbllle He YXOAAT Ha ayTCOpPC MOAPAMYMKA; II0 CKOPOCTY IOJYYeHMs OTBETA U IO ILieHe
3a/Iep>KKI, KOTOPOI YAanoch n3bexarb. B ofHOM 13 BHef[peHMiT B KPYITHOM OaHKe 9Ta 0TMKa Obiia
HOATBEP>K/IeHA 3aKa34YMKOM: ITOJTOTOBKA OTYETOB CTajla ObICTpee, CTA/I0 MEHbIe PYYHOI paboThl,
CHM3WIACh 3aBUCUMOCTD OT UT.

Puc. 4. inTepdeiic self-service-ananuruky ¢ MHOroMepHOI1 pybrpanyeit
U PaCYETHBIMMU ITOKA3aTeAMM

OpHaxo ectb emié oyt 3¢ deKT, KOTOPHI pefKo momagaeT B mpedeHTany. CaMoOCTOATeIbHO
CO3JaHIe OTYETOB MeHsieT KynbTypy. Ilosp3oBarens mepectaér 6biTh mpocuteneM y MIT-otgena — on
CTaHOBUTCsSI BrIafenblieM cBoero Bompoca. A Bl u data engineering mepectaioT TpaTuTh pecypc Ha TO,
4TO OM3HEC BIIOJIHE CIIOCOOEH Ce/IaTh CaM.
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Ka6enbHbli1 3aBop TepsieT Mapky Mexxay ERP u nexom
Cepzeii Pedvko

Kabenpublit 3aBoft B 2026 TOfy pelraeT OfHY 3a/ja4dy — y/ep>KaTb MapKy. JINIIHAS IepeHanagKa,
muHuit kunoMmerp H3II, munramnii feHb Npou3BOACTBEHHOTO LMK/IA — 3TO IPSAMbIe IOTEP.

B HedrerasoBoM cermenTe LieHa oumnMOKy Bulimre. KabenbHas IpOAyKIuA /IsI HACOCHBIX YCTaHO-
BOK, KMITnA, HII3 1 065eKTOB BO B3pbIBOOIIACHOM UCIIOJTHEHUY TPpeOyeT TOYHOTO COOTIOIeHNs CPO-
KOB. 3/1ech IUI0XO0e IJIAaHMPOBaHMe ObET He TOTBKO 110 SKOHOMUKE, HO 1 TI0 PeITyTal[uy IOCTABIINKA —
a BOCCTaHAB/IMBATDb €€ 3HAYNTEIbHO JOPOKE, YeM He TEPATD.

Ha 601pmmx 3aBofjax KIr04eBble IIPUYMHBI — 9TO IIMPOKass HOMEHK/IATYpa, ITOTHbII IPOU3BOJ-
CTBEHHBII LIUKJI, CIIelMa/JIbHOE VCIIO/NHEeHMe, IepUINT MaTepyaloB, OTPaHNYeHNs 110 KaTYLIKaM U
6apabaHaM, yacTble IIepeHaIafKy, PydHble pellleHNs Ha ypoBHe MacTepa. B taxoit cpeme ERP, kak
IIPaBUJIO, XOPOIIO (GUKCUPYET POUCXOAALIee, HO ¢1abo BausAeT Ha Hero. OHa oTpakaeT (akT, HO He
yIIpaB/IsAeT MPOLECCOM.

Pemrenne IIEX - ato cnoit Mexxay ERP u mponsBojcTBoM, KOTOPBI 0becriednBaeT onepaTus-
HOe IIepeIUIaHMPOBaHNe C YI€TOM pealbHOTO COCTOSHUA 000PYAOBaHA, TOCTYIIHOCTY IIePCOHAIa 1
MarepuaaoB. ITO TO, 4€TO He XBaTaeT IPOM3BOACTBY: CIOCOOHOCTD IepecYnTaTh IJIaH ObICTpee, YeM
OTKJIOHEHNe CTa/I0 HeOOPATVMBIM.

Puc. 5. IIpou3BOACTBEHHBII IVIAH U AYIATPaMMa 3arpy3Kku o6opynoannusa B cucreme ITEX

Puc. 6. CieHapHOe nepelIaHUPOBaHIe ONepaIuii ¢ OI[eHKOI IMOCIeNCTBUI U3MeHeHUIT
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OKOoHOMUYECKUTT 3PPEKT pacCINTHIBAETCS 110 CIIEAYIOLINM ITapaMeTpaM: CHIDKEHIE TOTephb Me-
Ta/l/Ia ¥ TIOIMIMEPOB, COKpallleH)e BpeMeHN Ha IepeHanajgky, ymenbureHre H3II, poct cobmopenns
CPOKOB OTTPY3K, 60JIee BBICOKAs 3arpy3Ka 000pyHoBaHus 6e3 yBe/TnueHNs KaliTaIbHbIX 3aTpaT.

Meropnueckas ocHoBa — 970 SMED, APS-niofxoppl, clieHapHOe IIaHMPOBaHMe, TOUYEUHOE TIepe-
IUIAHMPOBaHIe, OLjeHKa CTOMMOCTY M3MEHEHNI I/IaHa.

ROI npu Takux 06’béMax 3aKyIoK MeTa/uI0B 0COOEHHO 3aMeTeH: jaXke HeOO/IbIlIoe CHIDKEHNE 110-
Tepb HAéT M3MEPUMBIIT pe3ynbTaT B MuIIMoHax. CokpalleHe IiepeHanajoK BO3BpalaeT IpOM3BOAM-
tenbHOe BpeMst. CHinkeHre H3IT BbicBO60OKTaeT 060POTHBII KaruTal. POCT pUTMUYHOCTY CHIDKAET
yIIpaB/IeHYeCKYI0 HarPy3Ky Ha JUCIeTIYePCKUIT KOHTYP.

Puc. 7. AHanu3 rexMapuIpyra i napamMeTposB usgennsa B mogyne IIEX

L R T8 [T

Puc. 8. PegakTupoBanue onepanmii, HOpMUPOBAaHNA M OTPAaHIYEHNIT IPOU3BOACTBA
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HacraBHuk: o6yuenne VIT-cucremam
KaK 4acTh IPOM3BOJCTBEHHOM 3 KOHOMUKH

Cepzeii Peovko

KpymHble TpoMbIUIeHHBIE TPEAIPUATIA Y>Ke BbicTpouu 6asoBeiit MIT-nanpmadr: ERP, MES,
EAM, LIMS, WMS, crcreMbl 971eKTpOHHOrO JoKyMeHTooOopoTta 1 TOuP. Ceropusa ¢okyc BHUMa-
HUA cMelaeTcs ¢ pasBeprbiBanus [10 Ha addekTMBHOCTD ero ucnonb3opanus. KiodeBas MeTpuka
YCIIELITHOJ aBTOMATMU3ALN — CIIOCOOHOCTDb COTPYIHUKOB KOPPEKTHO paboTaTh B CHCTeMaX, obecrie-
4yBas BO3BPAT MHBECTULINIL.

Ha sTame skciuryaTanuy 4acTo BO3HMKAeT PaspbiB Mex/y (PyHKIMOHaNbHOCTBIO 11O 1 HaBbI-
KaMM Io71b3oBaresell. HecMOTps Ha Ha/M4Me perIaMeHTOB U IPOBefileHHOe 00y4eHue, COTPYIHUKI
JIONYCKAIOT OIIMOKM IIPYU BefeHUM HOPMATMBHO-CIPABOYHON MH(OPMALUY, HApYIIAIT CPOKY 3a-
KPBITUSA OTlepallyil WM IBITAIOTCS IPUMEHATD yCTapeBlllie aTOpUTMbL. B Hedrerazoxummm u npo-
MBIIICHHOCTH OMIMOKM B MHTep(erice BefyT K peaJbHbIM MHIUEHTaM: IIPOCTOSAM 000pPY/OBaHMS,
CpbIBaM IOCTABOK, MICKKEHMIO JaHHBIX [/I4 IVIAHMPOBAHNUA U 3a[lepXKKaM peMOHTOB.

[Tnarpopma «HacTaBHUK» IIpejHa3HAUEHA I PELIeHVS 9TON NMPOOIeMbl ITyTeM MHTerpaluu
mpolecca 00ydeHNs HeITOCPeCTBEHHO B pabouylo cpefry. OHa aBTOMAaTHYeCKU KOHBEPTUPYET JeiiCT-
BUS 9KCIIEPTOB B 0Oy4aroliye MaTepyaibl: MHCTPYKIUY, MHTEPAKTYBHbIE TPEHAXKEPDI, TECTHI M KOH-
TEeKCTHBIe ToAcKa3ky. COTPYAHMK IOMydaeT He0OXOAMMbIe 3HaHUA B MHTepderice KOPIIOPATUBHOI
UT-cucremsl, 6e3 nepexopa B croponnue CJIO.

IIpomecc cosmaHMA KOHTEHTA YNPOIIEH: METOJONOTY MM SKCIIEPTY JOCTATOYHO OJMH Pa3 BbI-
MIOJTHUTD I1eJIeBOJI CLIeHapMil B CCTeMe — HapuMep, ohOpMUTD 3aABKY Ha pEMOHT, BBECTI pe3y/IbTa-
Tl B LIMS mwm co3parp Hapag-pomyck. [Itatdopma mpoTokompyeT nHTepQeiichl, HocIeSoBaTeNb-
HOCTb JIeJICTBMII I KOMMeHTapuu, popMupys equHblil nucxomuslit ¢arvr. Ha ero 6ase renepupyercs
BeCh KOMIUIEKT JOKYMEHTAIMM 1 y4eOHbIX (POPMATOB.

e

W

Puc. 9. DopmupoBaHue KOMIZIEKTa Y9eOHBIX MATEPUAIOB M3 OTHOTO MCXOHOTO IpoIiecca

Puc. 10. HOJII‘OTOBKa NMPpE3€HTAIVMIOHHBIX 1 BU3Yya/IbHbBIX MAaTEPMUATOB 1A o6yqenml
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basoBbIil npyHINI IIATGOPMBI — IIPeoCTaB/IeHe oMoy Ha pabodeM Mecte (on-the-job).
Cucrema pacro3HaeT KOHTEKCT: TEKYIIUIT 9KpaH, pO/ib MOIb30BaTe/Isl U BBIOHAEMYIO OIlepaluio.
VIHTepaKTUBHBIE NO/ICKA3KM HANIPAB/IAIOT COTPYAHMKA I10 IIPOLIECCY, YKa3bIBasi 00s13aTebHbIE MO,
HY>KHbIe KHOIIKV ¥ IIPaBIIa IIPOBEPKY NAaHHBIX II€pef] COXpaHEHMEM.

TuroBble 3aTpyAHEHNs CHUMAIOTCS BCTPOGHHBIM aCCUCTEHTOM. [Ipy cucTeMaTiyecKmx ommoKax
wiatpopMa aBTOMAaTU4YeCK) Ha3HadaeT IPOXOKAeHMe TpeHaxepa. Eciu nuimaeHT Tpebyer npusie-
gyennst HelpDesk, cucrema popmupyer Tuker ¢ IpUKpenieHHBIM T€XHUYECKMM KOHTEKCTOM: IPO-
¢bub moIb30BaTe IS, TEKYINIT 9KPaH, IPOIi/ieHHbIe ATy U IPOCMOTPEHHBIE TTOCKasKu. ITO paju-
Ka/IbHO CHIDKAeT Harpy3Ky Ha [EepBYIO TMHUIO IOATEPIKKIL.

Tpapuunonusie Metpuku CIJO (dakT mpoxoxgeHNs Kypca U cladyl TecTa) He OTPaXKaloT Kade-
CTBO pabOTHI B pea/bHOI CrCTeMe. AHaIUTUIecKnit Moiynb «HacTaBHMKa» coOupaeT HaHHbIE O Jieil-
CTBUSIX B IPOAYKTUBHOI Cpefie: Ha KaKUX 9Talax OMsHec-1Ipollecca BO3HUKAIOT 3aMIHKY, KaKyie 101
BBI3BIBAIOT OIIMOKM U KaKyie MHCTPYKIIMY 3aIIPalMBAOTCSA Jallle BCero. ITO MO03BOIsIET TOYEYHO KOP-
PEKTMPOBATh per/laMeHThI U Ha3HA4aTh JOIOTHUTE/IbHOE 00yUeHNe KOHKPETHBIM MTOAPaseeHNsIM.

B Hedrerazoxmummyeckoit OTpaci JaHHbI IOAX0A BocTpeboBaH npu Tupaxkuposanun ERP-cu-
creM, aBromarusanuu TOuP, TpaHcdhopMarym mporeccoB 3aKymoK, a Tak>Ke /i OHOOP/AVHTa BHEII-
HYX MOAPSYMKOB M IIOATOTOBKY ITPOM3BOACTBEHHOTO IepCOHaNa (0IepaTopoB, TEXHOIOTOB, MeXa-
HUKOB).

[+ : &5 - = E
HeBO3MOXHO??

BO3MOXHO

Puc. 11. Pa6ounii naTepdelic MOATOTOBKN U PEIAKTMPOBAHNA 00yJaOIINX MaTePHATIOB

OkoHOMMYECKMIT 3PPEeKT TOCTUTAETCS 32 CYeT HECKOAbKMX (aKTOPOB: BBICBOOOXKIEHUS Bpe-
MEeHJ IPeMETHBIX 9KCIIEPTOB, CHIDKEHNS KOIMYeCTBA TUIIOBBIX OOpAlleHNil B TeXIOANEPIKKY, MI-
HMMM3ALH TT0/Ib30BaTE/TbCKIX OUIMOOK U YCKOPeHNs afjanTaryu nepconaa. [Itatgopma cHivkaer
PUCK yTepy 9KCIIEPTI3bI PV KaAPOBBIX M3MEHEHNSX I IIOBBIIIAET 00Ijee KaueCTBO BBOAVIMBIX B CH-
CTEMBbI JAHHBIX.

3ajjava peleHns: — MacuUITabMpoOBaHye 9KCIIEPTUSBL. B yCIOBMAX pacIpesie/IeHHOI CTPYKTYPhI
HEBO3MO)XHO 00eCIednTh KKOTO CIEIMaMICTa [IepCOHANTbHBIM KypaTopoM. Qopmannsaiys aTa-
JIOHHOTO ITpoLiecca I03BO/IseT TPAHCMPOBATh 3HAHISI HA BECh IITAT 6e3 [OTepy KauecTBa.

IIpn maciutabHOI Murpanyy Ha HOBble VMT-perneHns: KputndeckuM (PakKTOpOM CTAHOBUTCS
CKOPOCTH BBIXO/a Ha IjeJIeBble [IOKa3aTe/ly IIPOM3BOAUTEIbHOCTI. VIHTerpupoBaHHbIe CHCTEMBI 06-
y4eHNs BBICTYIAIOT MHCTPYMEHTOM CHIVDKEHMsI CTOMMOCTY Y€/I0BEYeCKOIl OIIMOKI: OHU YCKOPSIIOT
0cBOeHIIe MHTEP(}EIICOB, OBBIIIAIOT Ka4eCTBO IIPOM3BOCTBEHHBIX JAHHBIX 1 fjenatoT VI T-mmporeccs
6os1ee yrpaB/sieMbIMIL.

21



ITouemy BIM 6e3 1ieHBI — HOPOKe, YeM C IIEHOI?
Cepzeii Pedvko

Ha pbIHKe CTIOXXWIOCH YCTOIYMBOE BOCIIPUATHE, YTO peleHns knacca BIM camu no cebe obecre-
YMBAIOT YNIPaBJIAE€MOCTb IIPOEKTOM.

OpHaxo, ecny nndpoBas MOfie/lb He CBsI3aHa C PIHKOM, IIOCTABIVKAMI ¥ Pea/IbHBIMY LIeHaMU
Ha OTIpefie/IEHHYIO [JATY, TO OHA OCTAéTCs abCTPAKTHBIM MaKeTOM. A 4eM eTa/lbHee MaKeT, TeM 6oe3-
HEHHee IIOTOM PealIbHOCTb C OTKJIOHEHUAMM.

[Tpo6ema BO3HMKAeT B MOMEHT, KOTZia KOMaH/Ia 0OHapy)K/BaeT, YTO 3a/I0)KEHHBIE B MOJIE/Ib pellle-
HJIS1 He COOTBETCTBYIOT PBIHKY, IOTVCTUYECKIM BO3MOXKHOCTSAM Wu Oromxery. HaumHaeTcs akcTpeH-
HBIJI IepeCMOTpP NMPOEKTHBIX PELIEHNII B YC/TOBUAX Y>Ke BBIPOCILEN LIeHbI U CABUMHYBIINXCSA CPOKOB.

ITOT paspblB MOXKHO 3aKpbITh MHTerpauueit LiteBIM ¢ MomyneM pbIHOYHOM OLIEHKM 3aKYIIOK.
BIM-pelienne fep>XUT MHXEHEPHYIO Cpefly ¥ MIPOEKTHYIO JOKyMeHTaluio. VIHTerpMpoBaHHbI MO-
Iy/Ib BOOAB/IAET K KQXKJ0I IO3MILIMY aKTYa/IbHYIO PRIHOYHYIO CTOVMOCTD ¥l HOMEHK/IATYPy HOCTaBIIU-
KOB. B pesynbraTe Mozienb epecTaéT ObITh M30/IMPOBAHHOI 1 TI03BOJIAET IIPMHIMATh KOMMepYecKye
pellleHNs Ha paHHel CTafiuM.

Puc. 12. 3anpoc ppIHOYHOI OLIEHKY ¥ BO3BPAT CTOMMOCTHBIX JAHHBIX B IINI(PPOBYIO MOZIENb

Puc. 13. Vinrepdeiic pa6orsl ¢ BIM-KOHTYpOM 1 KOMMep4eCKOIl OLleHKOI IO3MIINIT

Kak 9T0 BBIIIAUT: IPOEKTUPOBIIVK paboTaeT HEIOCPEACTBEHHO B 3D-Mofeny, BeIOupaeT pasjern
JWIN TIO3ULIVIO, HULIMUPYET 3aIIpOC Ha OLIeHKY — U IOJIy4aeT aKTyalbHble PHIHOYHbIE JAHHbBIE, KOTO-
pble aBTOMATU4YeCK! BO3BPALIAIOTCA B MOJIe/Ib U 3aKPEIUIAIOTCS 3 COOTBETCTBYIOIMMMY 3JIEMEHTaMIL
[TpoexTupoBIUK 6O/IbIIIE He ITepeaéT MOfie/Ib B CHAaO>KeHIe «depes 3a00p», 0>KU/ast OTBETa U3 JPYTOro
fileapTaMeHTa. ITO MeHsIeT ¥ CTOMMOCTD OIIMOKI, U COKpAIjaeT caMo KOMN4ecTBo omnbok. Kommep-
JecKOoe HeCOOTBETCTBIE, OOHAPY)XEHHOe Ha CTafiuyl IIPOEKTUPOBAHMsA, CTOUT MHOTOKPATHO JIelLleBsie
TOT'O YKe HeCOOTBETCTBIA, BbIAB/ICHHOTO HA CTAINN 3aKYIIKM WM, Xy>XKe, B XOfie CTPOUTE/IbCTBA.

OkxoHOMIMYeCKNI 9 (PeKT CKIafbIBaeTCA U3 HECKOIbKIX COCTAB/IAIONINX: COKPAIIAETCS MK/ OT
MH)XEHEePHOI'0 PelLIeHNs JO PbIHOYHOI OLJeHK; JOPOTOCTOAIINE O3 BUJHBI HA paHHeIl CTafun;
CHIDKAETCsI KOIMYECTBO IIO3IHNX 3aMeH; OI0/KeTHas OljeHKa GopMupyeTcs ObICTpee; yMEeHbIIAeTC s
PYICK CpbIBa CPOKOB 13-32 HETIOATOTOB/IEHHON 3aKYNKI. [TaBHBIN (GMHAHCOBBI 9P PEKT — B CHIDKe-
HIU CTOMMOCTH M3-32 IIO3IHMX Y 9KCTPEHHDBIX I3MEHEHUIL.

Takol mopxop Ipofi0/DKaeT KOHIIEIINIO ITIepeXofia OT abCcTpaKTHO 11 poBoit TpaHChOpMALUN
K 9KOHOMIYecKoit apdexTrBHOCTI: He BIM pagu BIM 1 He monck nmocraBIiKa depes MCKYCCTBEH-
HBIIl HTEIEKT Pajiyl ICKYCCTBEHHOTO VIHTEJUIEKTA, 4 e{HOe pellleHle, B KOTOPOM paboTaT IIpo-
eKTHas MOJie/lb I KOMMepYecKas oljeHKa Bcex TMII.
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BMPTyaJIbeIﬁI JAaTYVIK U IPENVKTUBHAA TNArHOCTUKA
B yIIpaBJI€HUUN HACOCHBIM (l)OHI[OM

Cepeeii Peovio

B HedTenobbIue He TaK Ba>KHO, KaK 4acTO VICIO/Ib3YeTCs MCKYCCTBEHHBI MHTE/UIEKT. BaxkHo,
4T06b1 VIV Mor 3apuKcUpoBaTh OTKIOHEHNE B paboTe 000pyAOBaHNUSA paHblIIe, YeM OHO IIPUBENET K
orkasy. IToc/efcTBISA 9TOTO — pellyTalMOHHbIe IOTEePH, BbIIafjafole 00bEMbI JOOBIYM, BHEIIAHO-
BbI€ PEMOHTBI 11 aBapUITHbIE BbIE3/bl OpUTaf.

Ha 3HaunTe/IbHOI YacT AeiCTBYIOLIEro (POHMIA IIO-TIPEeXXKHEMY HeT IIOJTHOLICHHBIX IIPSIMbIX M3Me-
penmit. [laBneHne u Temneparypa Ha npuéMe O11H B pealbHOM BpeMeHM HOCTYIIHBI [Ja/IeKO He Be3fie.
JluarHocTuka o UHaMOrpaMMaM BO MHOTYX C/Tydasix TpebyeT y4acTus y3KOro ClieliMaIicTa U 3aB1-
cuT oT ero 3arpysku. Ilomry4gaercsa xapakTepHoe IPOTMBOpeYNe: JAHHBIX HAKOIIZIEHO IOCTaTOYHO, HO
PpaHHETo CUTHaJIA [ IPUHATUA pelleHNs NO-TIPEeKHEMY HeT.

Bonpumme ganHbIe MOTYT pEIINTD NPUKIALHYIO 3ajady. Hanpumep, BUpTyalTbHbIN JaTYMK 110 Ha-
3eMHOII TeJIeMeTPUY U HAKOIUIEHHON MCTOPUM PpabOThI CKBXVHBI II03BOJISIET PACYETHBIM ITyTEM II0-
Jly4aTh MapaMeTpbl, KOTOpble pMU3NIeCKM He U3MepAI0TCA. ABTOMAaTHYeCKas MHTepIIpeTalus AMHa-
MOTpPaMM YCTPaHsAET Y3KO€ MeCTO, Tfie Ka4eCTBO JMAarHOCTVKI ONpe/eIAeTCs HaTnIMeM CIIelMamicTa
U €70 JJOCTYITHOCTBIO B HY>KHBIJI MOMEHT.

bnarogaps sToMy ferpaflainio pexxuMa yga€Tcs BBIABUTD paHBIIIE, a YVMC/I0 BHEIVIAHOBBIX OCTa-
HOBOK CHIDKAETCS, OKHA JI/IsI PEMOHTHBIX BMEIIATe/IbCTB IVIAHUPYIOTCS ¢ 60JIbleil TOYHOCThI0. [Tpn
3TOM JJOOCHAIIeHNe KaXX/0J1 CKBaXVHBI JOPOTOCTOAIIET TelleMeTpueit He TpefyeTcs — crcTeMa pabo-
TaeT Ha TOM, 4TO y>Ke eCTb.

Puc. 14. [IMarHOCTNKA COCTOSIHUA HACOCHOTO Puc. 15. IIpepyIKTUBHBII aHA/IN3 TAPAaMEeTPOB
000pPYZOBaHMN 110 JAHHBIM TeleMeTPUN IIIH u nHTEepIpeTanusa CUTHAIOB

OKkoHOMUYeCKUTt 9P PeKT OLjeHNBAETCS 1O YeTBIPEM O3UIIVIAM:

* IIPEOTBPALIEHHBIE TIOTEPI JOOBIUL;

* COKpalljeHle BHEIITAHOBBIX PEMOHTOB;

o CHIDKEHIIE 3aTpaT Ha PYYHYIO JUAaTHOCTUKY;

e JACTMYHBII OTKa3 OT KAIlMTA/IbHBIX BJIOXKEHWIT B IOTIOJIHUTEbHOE IPUOOPHOE OCHAIIlCHE.

9TO mpuMep MPOMBILIIEHHOTO IIPYMEHEHNUA aHAIUTUKA — IPOJINTh MEKPEMOHTHBIII IIEPUO],
CHU3UTb aBapUITHOCTb U HONY4UTb KOHTPO/Ib HaJl IapaMeTpaMy, KOTOpble paHbllle MPUXOANIOCH
OLIeHMBATb KOCBEHHO.

VIMeHHO 3a TaKoJl pe3y/IbTaT CETOAHA U IVIATAT KOMIIaHUM He(Tera3oBoil OTpaciu. 3a TeXHOIO-
TUI0, KOTOpast BIIUAET Ha HaI&>KHOCTD 9KCIUTyaTalMM 1 YIIPAB/IsAeMOCTb (QOHJIA.
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IInudposoe onucanme KepHa:
KOMIIBIOTEPHOE 3pEHIIe B Te0IoropasBeKe

Cepees Pevowo MHOOOTEKC

B reonoropassezike 3aTparhl He 3aKaHYMBAIOTCS Ha dTarle Oy-
pennsi. Pabora ¢ KepHOM — JOPOTOCTOSIINIL TIPOLIECC, KOTOPBII
BO MHOTVX KOMIIAHUAX JIO CUX IIOP CTPOUTCA HA PYYHOM TPYyfe:
Te0JIOT BPYUHYIO CBA3bIBaeT GoTOrpadui, 5KypHaIbl ¥ OIMCAHUA,
KOTOpBI€ CYLIeCTBYIOT Pa3pO3HEHHO 1 B Pa3HBIX (popMarax.

IIpu sToM camu J[jaHHBIe, KaK IIPaBUIO, eCTb. KepHOBbIE
AWK cororpadupoBaHbl, MHTEPBAIbl IIyOUH 3aUKCUPO-
BaHbI, )KyPHaJ/Ibl 3alI0/THeHbL. [Ipo6ieMa B Ipyrom: 1moka aTu Ma-
TepuaIbl He COOpaHBI B eMHYI0 CTPYKTYPMPOBAHHYIO CUCTEMY,
nepBUYHasA 00pabOTKa 3aHMMaeT BpeMs, KOTOpPOe CIIeLMaIICT
MOT ObI TPaTUTb HA UHTEPIIPETALMIO.

KoMIpioTepHOE 3peHne 3akpbIBaeT IMEHHO 3Ty 3afjady. AJl-
TOPUTMBI PACIIO3HAIOT KEPH Ha M300pa)KEeHNAX, aBTOMATIYeCKI
IpUBA3BIBAIOT poTOorpaduu K reoIOrnuecKuM >KypHaIaM U UH-
TepBajlaM ITTyOVH, BBIIIO/IHAIOT HEPBUYHYIO K/1acCUPUKALINIO TI0-
pox. I'eostor monmydaer y)xe CTPYKTypMPOBaHHBIN MaTepuan — U
paboTaeT ¢ HUM, a He TPATUT BPeMs Ha €0 IO/TOTOBKY.

[Tonyuaercs nBa a¢dekra. [lepBblit — ZaHHBIE OBICTpee IIO-
IafIaloT B MOJENIb MEeCTOPOXK/IeHNuA. Bropoil — ommcanme mepe-
CTaéT 3aBMCETb OT KOHKPETHOTO MCIIONHWUTENA: Pe3ylIbTaT CTa-
HOBUTCSI BOCIIPOU3BOJMMBIM BHE 3aBUCUMOCTM OT TOTO, KaKas

EBreHuu
[eHrpuHOBUY

COBETHUK reHepanbHOro AUPEKTOopa

A4
LudpoBon mup:
A4
noyemy KubepycTouM4mMBOCTb
KOMaH/ia paboTana ¢ MaTepuanoM. VicTopudeckne apXuBbl IpK 6PM6C' 16. Tpumep mucpponoit
9TOM TIEpECTAIOT OBITb GA/IACTOM M HAYMHAIOT MCIIOIb30BAThCA ° PaB;;I;KeI;?: ;:T}Zg;ﬁ}:;ﬂom C T a H O B M T C ﬂ r " a B H bIM
Kak pabounit pecypc.
npuopuTeTOM

Mbl XMBEM B OKeaHe WHPopMaLMW, U HA CeropHAWHWUN AeHb TexXHONOruu
NPOHMKNAN BO BCe cdepbl: OT 3aBOACKUX LEXOB AO FOPOACKOW
UHPPACTPYKTYpbl. UHTennekTyanbHole cuctembl (MC) cocTaBaswT
HEBUAUMYH OCHOBY COBPEMEHHOrO MPOMbILIEHHOrO NaHawadTa.

Puc. 17. Jloruka cBsA3bIBaHNA N300pakeHNIT KepHa € Te0IOrMYeCKMMH >KypHATaMu

- R

OKOHOMIYECKIUI SCI)(I)QKT CK/IabIBA€TCA M3 CIEAYIOIMX ITapaMEeTPOB: CHVDKEHNE TPYTLOEMKOCTU K HUM OTHOCSTCS:

OIlMCaHMA, COKpallleHM€ JUK/Ia Ie€0/I0ropa3BefKy, YMEHbIIEHNE 00BéMa py‘-IHOIZ Pa3METKN U IIOBbI-

IIeHNe KauecTBa MCXOTHBIX IAHHBIX [T IPOEKTUPOBaHMs padpaboTku. [locnenHee mpuHINTINATBHO: > [AATUMKM U KOHTPOIEPbI MPOMBbILLIEHHOTO > MHOPACTPYKTypa «yMHOFO ropoja»
peleHys o 6ypeHnIo ¥ 06yCTPOIICTBY IPUHMMAIOTCS Ha OCHOBE Ie0/IOTMYeCKO MOJIeTIN, @ KaueCTBO WHTEpHeTa Belleit > noTpeBuTeNbCKMe YCTPONiCTEa
MOaeIn HaHpHMYIO 3aBUCHUT OT TOT'O, HACKOJIBKO ITOJIHO I TOYHO OIIMCaH KepH. > MeanLMHCKMe I'Ipl/|60pb| N UMANaHTaTbI VIHTepHeTa Beu.|,e17|
E E > 6710KM1 ynpaBaeHUs aBToMobUAAMM > BecnunoTHble neTaTesbHble
= CBs3aThCsA C aBTOPOM annaparel (bI1/1A)
t.me/Redko_Sergei \_ J

OHK ynpaBnsroT 060pyA0BaHMEM B peXMME peasbHOro BpeMeHu, obecrneunsarot paboTy
aBTOHOMHBIX YCTPOWCTB, OTCAEXMBaOT GU3Myeckmre napaMeTpbl, COBbITUA U U3MEHEHMS
B OKpY>KatoLLien cpese, OpMUPYs eMHYH KapTUHY COCTOSHUA 06BbEKTOB. IMEHHO noatomy
B C/lyyae c60s NOCNEACTBUA MOTYT HOCUTb He TOJIbKO MHGOPMALMOHHBIW, HO 1 GU3NYeCcKU
XapakTtep, 1 Takve CUCTEMbI Ha3blBatoT Knbepdranyeckumu.
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OT CbOEB — K PEAJIbHbIM YIPO3AM

MpuynHbl HapyLweHun B paboTte NHGOPMaLMOHHOW MHBPACTPYKTYPbl pa3HOObpasHbI: OWNOKK
pa3paboTuMKoB WM NOJIb30BATE/IEN, XakepCKMe aTaku UaN 3/1eKTPOMarHUTHbIE BO3AENCTBUS.

Bo MHorux caydasx cuctema ¢popmManbHO NPoaoskaeT GYHKLIMOHMPOBATh, YCTPONCTBA OTBEYAtOT
Ha 3ampocChbl, HO IOTMKa NoBeAeHWs MHGOPMALMOHHOM MHPPACTPYKTYPbl M3MEHSAETCS.

MocnepcTBuA Nogo6HbIX C60€B MOTYT 6bITb CamMble pa3Hble, HaNnpUMep:

> noTteps GU3NUYECKOro KOHTPOIS Haj,
obopysoBaHWEM U CUCTEMAMW YMPaBAEHUS

> yrposa 6e30MmacHOCTV U PUCKN A
30pOBbA NHOAEN

> MPOMBILLIEHHbIN caboTax
> CKpbITOe HabAtoAeHWE U LIMMOHAX
> perynsTopHbIE U MPaBOBbIE PUCKM

B otanume ot TpagMuUMOHHBIX MHLMAEHTOB ¢ MHOOPMaLMOHHBIMU CUCTEMAMM, BOCCTAaHOBEHNE
Knbepdur3nyeckmx CUCTeEM MOXKET NOTPeOOBaTb GUINYECKOTO PEMOHTa 060PYA0BaHMS,
3aMeHb| AaTYMKOB WM MOBTOPHON cepTuduKaLm ycTpoicTB. B paje peanbHbIX MHLUAEHTOB
CKOMMPOMETMPOBAHHbIE YCTPONCTBA MPOMbILLJIEHHOTO MHTEPHETA BELLEN NCMONb30BaANCh

He B Ka4ecTBe Liefier, @ B KaUeCTBe MHCTPYMeHTapus: A/ CO34aHns BOTHETOB, OpraHv3auum
CKPbITOM CNEXKM WM TOYEK BXOAA B 3aLUMLLEHHbIE MHOOPMALMOHHbIE CPebl.

KABEPYCTOMYMBOCTb — BAXHbIA ®AKTOP
B OUEHKE HAAEXHOCTWU LWUOPOBBLIX CUCTEM

B Bonpoce oLeHKM HagexXHOoCTU GYHKLMOHUPOBaHUS LUUPPOBBIX PELUEHNI B MPOMbILLIEHHOCTA

Ha MepBbIV MJaH BbIXOANT NOHATME «KMOEPYCTOMUMBOCTb» — CMOCOBHOCTL Knbepduranyeckmnx cnuctem
obecneunBaTh BbINOJHEHVE BU3HEC-LIE/IEW B YCNOBUAX HECAHKLMOHMPOBaHHbIX MHGOPMALIMOHHbIX
BO3zencTBUN. KnbepyctoumBOCTb Npex e BCEro 0becneunBaeTcst KOHTPOJIEM KOHTEKCTHOWM
LLe/IOCTHOCTM AaHHbIX KNbepduUamyeckmx cUCTeM.

LlenocTHOCTb rapaHTUpyeT, 4YTo MHPOopMaLus He ByaeT n3meHeHa 6e3 paspeLleHus,

a BCe Npeobpa3oBaHNsA NOAAAIOTCA KOHTEKCTHOW NPOBEPKE Ha MPOTAXKEHWUM SXM3HEHHOTO LKA
cucTeMbl. B To Bpems Kak A0CTYMHOCTb obecreumBaet 6ecnepeboiHyo paboTy, KOHOMAEHLMaNbHOCTb —
3aLUTY OT HECaHKLIMOHUPOBAHHOIO AOCTYMa, LIeNOCTHOCTb MO3BOAET YOEANTLCS, YUTO AaHHbIE TOYHBI,
Hen3MeHHbI 1 COOTBETCTBYHOT KOHTEKCTY B Pa3HbIX MOACUCTEMAX Y BO BPEMEHW.

34ecb BaXXHO OTMETUTb, YTO KNOEPYCTOMUMNBOCTb Hesb3A «A406aBUTb» MO3XKe — OHa JOJ/IKHA
3aKk/1aAblBaTbCA Ha apXUTEKTYPHOM YPOBHE MPU NMPOEKTUPOBaHMN KNbepdU3NYECKNX CUCTEM
yepes peanv3aLmio TPEX KAHOYEBbLIX MPUHLIMMOB:

03. HenpepblBHbI KOHTPOJIb
LIeJIOCTHOCTM U MOBEAEHUS

01. be3onacHyto 3arpysky, 02. Ncnonb3oBaHue
rapaHTVpPYHOLLYHO, YTO annapaTHbIX KOPHe
YCTPOWCTBO 3anycKaeTcs A0Bepusa ans
TO/IbKO C AOBEPEHHBIM KpunTorpadpuueckimnx
NpPorpaMmHbIM onepauuii 1 3aWwmnLLEHHOrO
obecneveHvem XpaHEeHUs KAroUen

B MpoLecce aKkcnayaTaumm

Ecam ycTpolicTBO He MOXeT B Nt060M MOMEHT BPEMEHMW NMOATBEPAUTL COOCTBEHHYHO LIENOCTHOCTD, EMY
Hesib3s 40BEePATh. BCTpoeHHas namsaTb Ao/XHa 6bITb KpUNTorpapuueckm NoAnmMcaHa, MpoBepeHa Npu
3arpyske 1 3allumiieHa oT HeCaHKLMOHUPOBaHHbIX M3MEHEHUI MYTEM HeMNpPepPbIBHOFO MOHUTOPWHTA.
MexaH13Mbl OBHOBJ/IEHMS — 3aLUMLLEHBI M U30JIMPOBAHbI OT MyTel YNPaBAEHUS MPOLECCOM, MOCKOJIbKY
Kaxxgoe 0B6HOBJIEHNE MOXET CTaTb BEKTOPOM aTakMu.

Hu ogHOMY yCTpOWCTBY, KOMaHAe WAV CUrHaNy Hesb3si AOBEPATb 6e30roBOPOUHO. AyTeHTUdMKaL LS,
aBTOpM3aLMs U NPOBEpPKa NOBEAEHNS AONXKHbI ObITb HEMPEPbIBHBIMY, @ HE OCYLLECTBAATHCA TOJIbKO
B MOMEHT 3anycka. Eciv koMaHia MeHsieT MoBeeHVe CUCTEMbI, OHa AOJIKHA MMEeTb BO3MOXHOCTb
MOATBEPANTb CBOHD IEFUTUMHOCTb.

TPaaULMOHHbIX XYPHaN0B COBLITUI HEAOCTAaTOYHO — HEOHXOAMM MOHWUTOPUHT PE3Y/IbTaTOB:
COMOCTaB/IeHNs NaTTEPHOB NMOBEAEHWS, U3MEHEHWI MOKa3aHWN JaTYMKOB, BPEMEHHbIX aHOMaJNA.
Korga dusmyeckuii Mup CTaHOBUTCA NMPOrPaMMUPYEMbIM, JIHOOblE OTKJIOHEHWS NMPEBPaLLaoTCs

B CUIHaJlbl, TPEBYIOLLVE BHUMAHMS.

CUCTEMbI, KOTOPbI HE MOXET
ObITb OTKNHOUYEH UAU U3MEHEH

OYHAAMEHT MHOPACTPYKTYPbl ANA OBECNEYEHUA
KMBEPYCTOMYMBOCTU KUBEPOU3UYECKUX CUCTEM

B POCCUACKOW OEAEPALIMU

lapaHTNen NpremMaemMoro ypoBHs
KnNHepyCToOMUMBOCTM CYXXUT NPUMEHEHME
CEPTUPULMPOBAHHBIX CPEACTB KpUNTOrpapuyeckon
3awunTbl HGopmaumm (CK3W). OcobeHHoCTM
NPUMEHeHUs Kpuntorpapu4eckmnx

MexaHW3MOB B Knbepduranueckmnx cnctemax
oTpaxeHbl B geicTBytowem FOCT P 71252-

2024 «/IHpopMaLMOHHasA TeXHONOTUA.
KpunTtorpaduueckas 3awwmra nHGopmalmnm.
MpoTokon 3aLuLLeHHoro obmMeHa Ans
NHAYCTPUanbHbIX cuctem». CTaHaapT agantupyet
Kpuntorpaduyeckme MexaHn3Mbl A5
NHAYCTPUaAbHBIX U BCTPaMBaEMbIX PELLEHUN,
no3Bosss paboTaTtb gaxe B ceTax 6e3 IP.
CraHgaptu3auusa kpuntorpadmnueckmx

NPOTOKO/I0B 1 MOAXOAO0B CO3AAET OCHOBY ANS
NHTEepPONepPabuNbHbIX MyNbTUBEHAOPHbIX PELLUEHWI.

AO «VMHpOTeKC» — oaHa 13 BeayLLMX POCCUIACKMX
KOMMaHuin B 061acT MHGOPMaLMOHHOM
6e3onacHoCcTW. B NpoayKTOBOW NnHeNKe BeHA0pa
6onee 50 HaMMeHOBaHWI A5 HAZEXHOM

1 KOMMAEKCHOW 3alLmTbl MHPACTPYKTYpPbI
npeanpuatnii. Obnagas rnybokomn sKkcnepT3on,
Mbl MOHUMAaEM, YTO NPOEKTUPOBAHNEM
Knbepdunsnyeckmx cMcTeM JOKHbI 3aHMMaTbCA
oTpac/ieBble CMeLManmnCTbl, Hala 3agada —

npeAoCTaBNUTb HEOBXOAMMbIA MHCTPYMEHTapUiA
1 KBaMOULMPOBaAHHYHO KCnepTu3y. [na atnx
uenew 6bii1o paspabotaHo pelweHme ViPNet
SIES, no3BonstoLee peannsoBaTb Kak CLeHapum
annapaTHOro KOpHs J0Bepus, Tak 1 Lesoro
pasa GyHKUMI Knbepdr3nUeckux cucteM Ans
MOBBILLEHNSA UX KNOEPYCTONUYNBOCTM.

PelueHne npolwno ceptudpukaLmo peryistopos

1 nosHocTbio cooTBeTcTByeT FTOCT P 71252.
KomnoHeHTamu pewienus ViPNet SIES aBastotca
BCTpavBaeMble kpuntomoayau u MO,

yTo obecneymBaeT rMH6KOCTb NMPUMEHEHWS

B Pa3/NINYHbIX OTPACAAX: TOMANBHO-3HEPreTMyYeckom
KoMmMiekce, HepTeXMNYECKOW NPOMBbILLNEHHOCTH,
3/1IeKTPO3HEepreTuke 1 He Tonbko. baarogaps
ceptnoukaumm komnoHeHT ViPNet SIES no knaccy
CK3W KC 3 npowussoanTensm knbepdusmyeckmx
CUCTEeM AN1A MONYYEHNA BbICOKOTO YPOBHS
6e30MacHOCTV 1 YCTOMYMBOCTU CBOUX NMPOAYKTOB
TpebyeTcs NPOWTM TONLKO OAHY NpOoLiesypy —
«KOHTpO/Ib BCTPaMBaHUsA» — C MUHUMaNbHbIMU
TpeboBaHWAMMN K ANLLEH3MPOBaHUtO. [Mpn 3TOM
Kpuntorpadpuyeckme BblYNCAEHNS BbIMONHAKOTCA
Ha OTAEeNbHOM YCTPOWCTBE, HE 3arpy>kas
LeHTpasbHbIM MPOLLeCccop, YTO OCOBEHHO BaXKHO
ANA 3HeproddPeKTMBHbIX M aBTOHOMHbIX CUCTEM.

[na 3aKa3umMKOB 3TO O3HaYaeT, YTO OHW YCTaHaB/IMBAKOT Ha CBOMX O6BEKTaX 3allULLEeHHble CaMUM
NpoV3BOAUTENIEM YCTPOICTBA, C 60Nee BbICOKMM YPOBHEM KMOEPYCTOMYMBOCTH, UTO CHUXKAeT 3aTpaThbl
Ha HaNoXeHHble CPeACTBa 3aLLUThl 1 MNOBbILIAET HaAEXHOCTb IKCMAyaTaLumn Knbeppunsnyeckmx cMctem.
CUCTeMHBIN NOAXOZ NO3BOAAET CHOPMUPOBATL €NHbIN MYNbTUBEHAOPHBIN NaHALWadT JoBepUS

n nogaep>XnBaTtb €ro Ha BCEM XXN3HEHHOM uumkne.

ViPNet SIES
HSM

YnpaBneHune

ViPNet SIES
Nano Loader

YCTPOWCTB

ViPNet SIES
Core Nano

3awuTa

HwXHWI ypoBeHb

CocTaB peweHua ViPNet SIES

CpeaHuin ypoBeHb

ViPNet SIES MC

ViPNet SIES ViPNet SIES
Workstation Smartmeter WS

ViPNet SIES ViPNet SIES
Core Unit

BepxHuin ypoBeHb




LUMOPOBLIE ABOMHUKU U NOArOTOBKA KAAPOB

JKkcnayatauma kKnbepdusmyeckor NHGPacTPyKTypbl 06583aTeNbHO JOMKHA ONMPaTLCA Ha LindpoBble
ABOVIHWUKM, TaK Kak OHW AaroT BO3MOXHOCTb TECTMPOBATL JIt0Oble M3MEHEHWA Ha BUPTYanbHOW
MOZENN A0 X BHEAPEHUA B peasibHble NMPOU3BOACTBEHHbIE cUCTEMBI. LindpoBol 4BOMHUK MOXeT
6bITb MHTErPUPOBaH C KNH6EPMOAUIOHOM AN aHann3a KnbepycTonumBoCT MHOGPACTPYKTYpPbI

1 MOAFOTOBKM/TECTMPOBaHNA NepcoHaia NPOodUIbHbIX MoApPa3aeneHnii. Hanprumep, COBMeCTHO

¢ LeHtpom HTW M3W peannsoBaHa MHTerpaumsa knbepnoanroHa «<Ampire» ¢ LndpoBbIM
ABOVIHUKOM 31€KTPO3HEpPreTMyeckor MHGPacTpyKTypbI.

4 )

( PIRE Ataxn Ha STADA-cHETRMY m\

BCAD

[rYe— el llemoHcTpauma A.B. HoBaky nabopatopum no BcTpamBaembim CK3U Ha kapeape P3A HWUY «M3IU»

Ldpm Roume

3AKNHYEHUE

MpOoMbILWAEHHbIV MHTEPHET Bellen, BINJIA 1 poboTU3MpPOBaHHbIE CUCTEMbI MEHSOT HE TOJIbKO

YCTPOWCTBO MUPa, HO 1 CNOCOBbI BO3AeNCTBMA Ha Hero. KnbepnpocTtpaHcTBo 60/bLUe He OorpaHnyYmMBaeTcs
AaHHBIMW 1 KOMMYHWKaLMOHHBIMUN CETAMW — OHO OXBaTbIBaeT BO3AYLLUHOE NPOCTPAHCTBO, MHOPaACTPYKTYpPyY
S 1 aBTOHOMHOE MPUHATUE peLleHniA. [TOBTOPHOCh: CaMble OMacHble BO3AENCTBUA He 06bABAAIOT

x ) - 0 cebe, yCTPOCTBO NpogoskaeT paboTaTtb. Ho rae-To MeXXay 3aMbICIOM U UCMOJNHEHNEM KOHTPOJIb

N J Hag MHOPaACTPYKTYpOI HE3aMEeTHO NEPEXOAUT N3 PYK B PYKM.

o v

|.|.|a6110H, MO,D,EHVIpy}OI.I.lMVI dHepreTnyeckyw noacTaHUU U Kl/|6epaTaKl/|, HanpaBJieHHble Ha BbI3OB
KOPOTKOIro 3aMblKaHuUA

Ba>kHbIM acnekTom Ans npoLeccos Bosiee 40 poccMICKMX YHUBEPCUTETOB CO3AaNnu
uMdbpoBm3aLMK 1 obecneueHns KnbepycToiiumMBocT  yuebHble nabopaTopui Ha 6ase KnbepnoauroHa NabopaTopus Kubepnonurow MponykTbl UHpoTeKC
BHeApAEMbIX peLleHUi ABNAETCA BbiCTpanBaHue «Ampire». Ampire co34aéT TPEHUPOBOYHOE no BcTpansaemeim «Ampire» ANA 3alUTHl CUCTEM
HOBbIX NMPOLLECCOB MOArOTOBKW NMepcoHana. BMPTYya/lbHOE NMPOCTPaHCTBO, MOAENMpYoLLee CK3U Ha kagenpe nporblinerron
P3A HUY «M3U» aBToMaTuU3auuu
Pa3paboTumkm MHAYCTPUaNbHbIX CUCTEM, LMPpoBYO MHDPACTPYKTYPY, U MO3BOAAET
WH>XEHEePbI-TEXHOIOTM 3a4acTyto He CTaNkMBaAUCh oTpabaTbiBaTh CLeHapun KnbepaTtak AN pa3BUTUSA
€ BONpocamu nHGopmMaLMoHHOW 6e3onacHoCTH KOMMETEHLMIW B 06/1aCTU 3aLLUTbl KPUTUYECKON tF-
N KnbepyctonumBocTu. Mo 3Ton NnpuynHe nHdpacTpykTypbl. B 2024 roay Ha 6a3e kadeapbl
HeobxoanMMo obecrneunTb NPOLECC Pa3BUTUS penervHow 3awuTbl 1 aBToMaTukm HAY M3
HOBbIX KOMMETEHLMI ¥ NPOPUABbHbBIX CleLnanmucToB.  Hblna oTKpbiTa nepBas B Poccun nabopatopums
B aTOM HanpaBaeHUn opraHnsoBaHa pabota no BcTpavBaembim CK3W. Jlabopatopus
C By3aMW 1 KOPNOPATUBHbLIMWU YHUBEPCUTETAMY npeAHasHayeHa AiA NOArOTOBKM MHXXEHEePOB-
no Bcen Tepputopun Poccuickon Geaepaumn. pa3paboTuMKOB NHAYCTPUA/IbHBIX PELLEH W,

CTYAEHTOB-3HEPreTMKOB U MpenojaBaTtesen.




TA3PON AHcpoTeKc

OPEHBVYPT

Bagum [lpowHeB — 3aMeCTUTEesib [1aBHOrO MHXeHepa Mo aBToMaTu3auuu
U MeTponormyeckoMy obecneyeHutwo 000 «lFa3mpom pobbida OpeHbypr»

Uropb KupunnoB — Haya/bHUK MNPOU3BOACTBEHHOrO OTAe/sla aBTOMAaTWM3aLMUK
000 «lasnpom pobbida OpeHOypr»

Bnagucnae OapadpoHTOB — 3aMecTUTeslb HavyasbHUKA MPOU3BOACTBEHHOMO
oTaena aBTomaTmsaumm 000 «lasnpom pobblda OpeHbypr»

AHTOH ManbroB — Ha4vaJIbHUK OTAEeNa NepCcrneKTUBHBIX pPa3paboTok
YnpaBneHuAa KoMmnieKcHbiX npoekToB [IAO «[a3npom aBTOMaTu3aLUA»

Anekcei BnaceHko — Begyuwuin meHempxep npoayktoB WHPoTeKC

3aumueHHbin IoT
Ha TpYyAHOAOCTYMHbLIX aKTUBaX

KaK BCTpauBaemaa Kpuntorpadua um LoRa meHAWT noaxoa
K MOHUMTOPUHIY CKBaXWH Ha npumepe OpeHbyprckoro
HepTera3okKoHAEHCATHOro MeCTOpOXAEeHUA

B HedTerasoBou oTpacaum Poccum OoCTpO CTOUT BOMPOC MOHUTOPUHIA

$OHOa CKBAXWH C AUTENbHON ucTopuen paspaboTkm. O6bLEKTHI,

BBeAEHHble B IKCMJyaTauuiw AecATUNeTUA Ha3ah, YacTo He uUMewT

HW CUMCTeM aBTOMaTMU3auUMM, HU JIMHUIK 3BNeKTponepepauyn. Knaccuyeckue
peweHns TenemeTpum u3-3a OTCyTCTBUA JION HenpuMeHuMbl, B pe3ysbTaTe
KOHTpPONb 32 paboTon yAaneHHbiXx O06bLEeKTOB BeAETCA Bble34HbiMM Gpuragamu.
3TO B CBOW O4Yepenb BJIEYET BbICOKME 3KCMAYyaTaUMOHHbIE pacxopabl,
3aepXKU B MOUCKE HapYyWEeHWA M NOoTeHUMasibHble noTepu A06blYM.

Mepen oTpacnbi BCTasna 3ajavya: KakK OpraHnW3oBaTb HaAeXHbIU

KOHTPOJIb TEeXHONOrMU4yeckux napameTpoB paboTbl obopynoBaHuUA
(paBneHne, TemnepaTypa, 3arasoBaHHOCTb WM Ap.) Ha yAaNeHHbIX

TOYKax NpuM MUHUMANBLHOM SHepronoTpebaeHMM U Npu 3TOM rapaHTUPOBaATb
6e30MacHOCTb MepefaBaeMbiX AAHHbIX? PeweHue, ycnewHo anpobupoBaHHOE
Ha obbekTe C A/NMTeNbHOM UCTOpuen pas3paboTku, NpesnoXusn
cneunanucTbl MK «MHGoTeKC» CcOBMECTHO C nMapTHepamuM U3 AOYEPHUX
obwectB MAO «la3npom». B ocHOBe MNoaxoAa — WUCMNOJSIb30BaHUE NOKaNbHbIX
SHEeproHe3aBUCUMbIX CUCTEM TesleMeTpuUu U nepefoBbiX BCTpauBaeMbIX
cpencTB Kpuntorpapudeckor 3awmuTbl MHPopmauum (CK3N).

MPOBNEMbl ABTOMATU3ALIUU

HA 3PEJIbIX MECTOPOXAEHUAX

DKcnyaTaumsa MeCTOPOXKAEHUI C MHOFOIETHEN
NCTOPUEN, K YNCITY KOTOPbIX OTHOCUTCS,

K npuMepy, OpeHbyprckoe HedTera3zokoHAeHcaTHoe
mectopoxaeHue (OHIKM), conpoBoxaaetcs
Cepbe3HbIMY Bbl30BaMM B 06/1aCTV KOHTPOAIA
TEXHOJIOTMYECKMX NPOLLECCOB. 3HauMTENbHASA

YacTb POCCMINCKOTO CKBaXXMHHOTO GOHAa
M3HayasbHO He Hbla OCHaLLEHa COBPEMEHHbIMMW
cucteMamu aBTomatumsaumn. Yeyrybnset

CUTYaLIMIO U OTCYTCTBUE JINHWI 3NEKTpOorepesaun
Ha yAaNeHHbIX 06beKTax, UTo AeNaeT HEBO3MOXKHbIM
NPUMEHEHMe CTaHAAPTHbIX MPOBOAHBIX CUCTEM
Tenemetpun. Kak cneacreme, obcay>kmBaHme Takmx

CKBa>XWH TpebyeT perynsipHbIx 06be3A0B, YTO BeYeT

3a cobol BbICOKMeE TPyAO3aTpaThl U yBEANYMBAET
BPemMs pearmpoBaHusA Ha UHLMAEHTBI.

Mo pe3ynbTatam aHanM3a cUTyaL M CeLnanmcThbl
MAO «lasnpom» onpeaennan: 3bGeKTUBHbBIM
HamnpaB/ieHNEM PELIEHNS AaHHbIX CNOXHOCTEN
ABAAETCA BHEAPEHWE SHEPTOHE3AaBNCUMOrO
Komnaekca TenemeTpun. nsa nepegadv faHHbIX
Ha paccTtosfiHus, npesbiwatowme 10 KnAoMeTpos,
XOPOLLO NMOAXOAUT TEXHOOIUS AalbHEN

OPC UA cepsep
APM €O BCTpoeHHbIM CK3U

R ViPNet SIES Unit

P

Cepeep
BBO/a-BbIBOAA

3alLLeHHbIe KaHaNbi CBA3N HesaluylueHHble KaHanbl Cesn

[_.‘-l

paguoceaAsm LoRa, kotopas couertaert

HM3KOe 3HepronoTpebsieHME C BbICOKON
NMOMeXoycToMUMBOCTbI. OfHaKo nepegada
KPUTMYECKN BaxXHOW MHOPMaLMm O NapaMeTpax
paboTbl CKBaXXWH MO OTKPbITHIM HECrPOBOAHBIM
KaHanam TpebyeT CTpororo cobatoaeHus
TpeboBaHUI KOHPUAEHLIMANBHOCTU U LIESIOCTHOCTU
JaHHbIX, YCTAHOBJIEHHbIX KaK FOCYAapCTBEHHbIMY
perynstopamu, Tak U OTpac/ieBbIMU CTaHAaPTaMMU.
TpaZVLIMOHHbIE HaNOXEHHbIE CPeACTBA
KpunTorpapuyeckom 3awmTbl MHGopMaLmnm
(CK3W) B saHHOM cnyyae HeENPUMEHUMbI

N3-3a OTCYTCTBUS COBMECTMMOCTM C TEXHOJIOTUEN
LoRa, KpynHbIX rabapnTOB 1 BbICOKOFO YPOBHS
3HepronoTpebaeHs, He COOTBETCTBYHOLLINX
KOHLLeNLUMN aBTOHOMHOIO YCTPOWCTBA.

B cBA3M € 3TUM Lenblo nccaegoBaHus

cTana paspabotka 1 anpobaumsa nogxoaa

K obecreyeHnto MHGOPMaLMOHHOW
6€30MacHOCTM B 3HEProHE3aBUCUMbIX CUCTEMAX
TesiemMeTpumn Ha 6aze LoRa ¢ ncnonb3oBaHnem
cneymanm3npoBaHHbIX BcTpanBaembix CK3U.

GSM aHTeHHa
UJKa¢
@ CryTHUKOBOW CBA3N
LLlKaQ) TeNeMexaHunkm
€O BCTPOEHHbIM
ViPNet SIES Core

KpaHoBbIi1 y3en

CucTema TesieMeTpu4eCcKoro KOHTPOJIA U TesemMexaHusauuu

APXUTEKTYPA ABTOHOMHOM CUCTEMbl MOHMUTOPWHTA

Mpepnaraemoe peLueHe BKAOYAET B cebd ceTb
TeNleMeTPUYECKNX YCTPOWCTB, YCTaHaB/IMBAEMbIX
HemnocpeACTBEHHO Ha CKBaXXmMHax. Kaxzgoe
YCTPOWCTBO BKAFOYAET B CeHA HECKOJIbKO
K/IFOUEBbIX KOMMOHEHTOB. B ero coctaB BXoaAT
AaTUYUKKN ANA KOHTPOJIA TEXHOJIOTMYECKNX
rokasatesieil (TemnepaTypsbl, AaBJeHNS, YPOBHS
3arazoBaHHOCTM), MUKPOKOHTPOJIEP, OTBEYAIOLLUIA
3a cObop M NepBUYHYHO 06PaboTKy AaHHbIX, @ TaKXe
mMoaynb cBs3un LoRa, obecneunBatomin nepegady
nHopmMaLMn Ha 6a30BYHO CTaHLMIO.

ABTOHOMHOCTb 0becneunBaeTcs

H6aTapenHbIMU 31EMEHTAMMU, PACCUNTAHHBIMM

Ha NPOAOJIKUTENbHBIN CPOK CYXKObI.
KpuTnyeckn BaXkKHbIM 3IEMEHTOM apXUTEKTYpPbI
SIBNISIETCS BbIOOP TEXHOIOTMUN Nepesayun AaHHbIX:
LoRa BbI6bpaHa He ciyyaiiHo. OHa obecrneyviBaet
YCTOMUMBYHO CBA3b Ha pacctosHmu fo 15-20
KMNOMETPOB B YC/IOBUAX CENbCKOM MECTHOCTH,
XapaKTepu3yeTca BbICOKMM MPOHNKHOBEHNEM
pajnocurHana n HU3KMM 3HepronoTpebaeHmnem,
YTO NMO3BO/AET YCTPONCTBY paboTaTth AUTENbHOE
BpPEMSA OT aBTOHOMHOTO UCTOUYHMKA MUTaHWUS.



Jatunk Temnepatypbl [laTuuk AaBneHus Pacxopomep
CO BCTPOEHHbIM CO BCTPOEHHbIM CO BCTPOEHHbIM

ViPNet SIES ViPNet SIES ViPNet SIES

Core Nano Core Nano Core Nano

LoRaWAN
LoRaWAN
LoRaWAN

basosas EEEE
cTaHuwms LoRa

3awmuieHHble becnposoaHble
KaHanbl CBA3M 3auenHbIe
KaHanbl CBA3N

bazosas
cTaHuus LoRa

ABTOMaTU3UpPOBaAHHAaA

€O BCTpOeHHbIM CK3U

ViPNet SIES Core Unit c TpybonpoBsoaa

OBECNEYEHME BE3ONACHOCTWU HA YPOBHE
YCTPOMUCTBA: MOAXOA K KPUMTO3AWWMTE

B ycnoBusax, korga AaHHble nepesarotcs

no pajunokaHany, BbIXoAALLEeMY 33 Npejenbl
KOHTPOIMPYEMOW 30HbI, TpeboBaHWs K 3aLuuTe
MHPOPMaLMN CTAHOBATCA KPUTUYECKMN BaXKHbIMMN.
TpeboBaHWs HOpPMATUBHO-NPaBOBOW 6a3bl PO

W HOPMaTUBHbIe AOKYMeHTbI, Takne kak CTO
lasnpom 4.2-2-002-2009 «Cuctema obecneyeHus
MHpopMaLMoHHON BezonacHocT OAO "lasnpom".
TpeboBaHua k ACY TI», npeanuceiBatoT
0b6s3aTenbHY0 KpUNTOrpaduUeckyto 3alumTy
JaHHbIX, NepejaBaeMbIX MO He3alLMLLEHHbIM
KaHafnaM, a TakXe YCTOMYMBOCTb CUCTEMbI

K MOAMEHe JaTUMKOB U CyYariHOMY WK
npeAHamMepeHHOMY UCKaXXeHWo AaHHbIX. Kpome
TOro, NCMONb3yeMble anropuUTMbl LUINGPOBaHMA
JLOJIKHBI COOTBETCTBOBaThL TpeboBaHmsam FOCT

n 6bITb cepTndmumpoBaHbl PCb Poccuun.

B pamkax nccnesoBaHusa B Ka4ecTBE OCHOBHOTO
MeToAa 3aLuThl 6bI10 NPEANOXKEHO NPUMEHEHME
BcTpamBaeMbix CK3W. B otanumne o1 HanoXXeHHbIX

CpeACTB, KOTOPblE YCTaHABANBAKOTCA MOBEPX
OnepaLmMoHHOM CUCTeMbl UAK NpukaagHoro Mo,
BCTPanBaeMble peLleHs BbINMOAHEHbI B BUAE
KOMMaKTHbIX YNMOB UAN MOAYNEN, NHTErPUPYEMbIX
HenocpeACTBEHHO B MaaTy TeNEMETPNYECKOrO
YCTPOWCTBA. 9TO NO3BOJISIET OCYLLECTBAATb 3aLUUTY

nHbOpPMaL MM Ha CAMOM MCTOYHUKE ee reHepaLmm —

[0 TOro, Kak JaHHble MonagyT B OTKPbITbIN
paguokaHan LoRa.

[Ansa 3awnTtbl ceTert MHTepHeTa Belen (IloT)

n npotokosia LoRa komnaHua «NHboTeKC»
npeanaraeT NporpaMMHO-annapaTHble KOMMJIEKCb!
(MAK) ViPNet SIES Core n ViPNet SIES Core Nano.
310 BcTpamBaemble CK3W, obecneumBatoLyme
peLueHre NOAHOro CrekTpa 3agay no 3awuTte
AaHHbIX — OT YPOBHA ycTpoucTB lloT go pabounx
CTaHLUMI ANCNETYEPCKMX NMYHKTOB. B cocTaB
komnaekca npogyktos ViPNet SIES Takxe

BXOAMT LLEHTP YNpaBAeHWs BCTPavBaEMbIMU
CK3W 1 nx kntoueBorn nHGopmaLmen.

/

oba npogykta VIHpoTeKC:

01. ViPNet SIES Core:
KpPUNTOMOAY/b, MPeACTaBAAOLLMI COBOM
3aKOHUYEHHOE YCTPOWCTBO B BUAE MaThl,
MOAK/AHOYAEMOE K MUKPOKOHTPOJIEPY
no CcTaHAapPTHOMY MHTepbENCY.

B ocHoBe BbIGpaHHOro Noaxosa K 3aluTe AaHHbIX IEXXUT UCMOb30BaHNE OTEUYECTBEHHbIX
cTaHgapToB WrdpoBaHus, B Tom uncine NOCT 34.12-2018, a Takxe Kpuntorpadmyeckoro
npotokona CRISP (TOCT P 71252-2024). B pamkax 4aHHOro npoekTa paccMaTpyBaanCh

02. ViPNet SIES Core Nano:
KpWNTOUMM B KOPMYCHOM UCMONHEHNM
[/ BMauBaHWs Ha MeYaTHyo niary.
Ob6nagaet MUHMMAabHLIMW pa3Mepamu
1 3HepronoTpebaeHNEM.

MpoayKTbl peannsyror HeobxoaMble KpunTorpadryeckme aaropuTMbl LWINGPOBaHNSA
N UMUTO3aLUUTbI B COOTBETCTBUM C TpeboBaHMAMU perynatopoB 1 CTO la3npom 4.2-2-002-2009.

SCADA cepaep paboTa cbopa AaHHbIX

KPUNTOYUMN VIPNET SIES CORE NANO:
MWHUATIOPHOE PEWMEHUE ANA OATHUKOB

[ANa 3aLMTbl OKOHEYHBbIX YCTPOWCTB — CEHCOPOB, AaTUMKOB, CHETYMKOB — ONTUMa/bHbIM BbIGOPOM
asnsaetca kpuntoumn ViPNet SIES Core Nano.

ViPNet SIES Core Nano

> Mukpocxema B kopnyce BGA36 c rabaputamu
Bcero 3x3 MM U BbicoTon 0,4 MMm.

> Ywun nerko pasmMeLlaeTca Ha naate
CaMOro KOMMNakKTHOro gat4ymka

YcrpoicTBo co BcTpoeHHbIM B Hero ViPNet SIES Core Nano MoxeT akcnayaTupoBaThCs BHE
KOHTPOIMPYEMOW 30HbI 6€3 JOMONHUTENBbHBIX MEP 3aLUMTbI OT 4OCTyMNa K HEMY MOTEHLMabHOIO
HapyLmnTens. 3To BO3MOXHO 61arofapa BCTPOEHHbIM B KPUMATOUMM Ha YPOBHE KpucTtanna
NHXXEHEPHbIM MepaM 3aLunTbl, 06ecneunBatoLLMM HEBO3MOXHOCTb U3BIEYEHNA NN NCKaXKEH WS
KJIHOUYEBOM UHPOPMALMM UM BCTPOEHHOTO NPOrPaMMHOro obecneveHus.

ViPNet SIES Core Nano obnagaet Bcemu npenmMyLLecTtBaMu, HEO6XOANUMBIMU ANA 3aLLUTbI

TenemMmeTpnyeckmx yCTpOVICTB Ha yAaJleHHbIX obbekTax:

HW3KOe 3HepronoTpebaeHne > npotokon CRISP — HaumoHanbHbIV cTaHAapT

He TpebyeT obcayXuBaHus "
- 4015 3aLUUTbI NPOMBbILLIEHHbIX ceTel. Moaxoant
BbICOKWM Kacc salynThl AN 3aLUNUTbI AaHHbIX B O0bLINHCTBE U3BECTHbIX
He TpebyeT CMeHbI Katouei
B TeUEHWe BCEro cpoka

CI'Iy)K6bI n3pennda

Cny)Ke6HbIX HakKnajgHbIX pacxo0B N HE Tpe6yeT
YCTaHOBEHNA CECCUN MEXAY yCTpOI;ICTBaMI/I

B3anmogelicTBne 0OCHOBHOTO
MWKPOKOHTpOJIIepa C KPUNTOUUMOM
ocyuecTBseTcs nNo uHTepoelicy SPI.

[ns ynpaBaeHna KpUNTOUMNOM

13 CUCTEeMbI LLleHTPaan30BaHHOroO
ynpasnenus ViPNet SIES MC ncnonb3yetcs
TOT >ke UHTepdeiic SPI yepes 3awymiaemoe
ycTpoiicTBo. [Mpu 3ToM camo 3awuiaemoe
YCTPOWCTBO paboTaeT C YNMOM Ha YpOBHeE
KOMaHJ;: 3almdpoBsaTtb Wan pacumpposaTtb
610K f@aHHBIX, BBIYNCAUTD WU NPOBEPUTD
NMWUTOBCTABKY.

Bce kpunTorpadpuyeckme onepauum

1 XpaHeHve KNrYeBon nHbopmaLmnm
BbIMOAHANOTCA BHYTPW unna. Katoum
XPaHATCA B 3aLUMLLEHHOM 06nacT NamsaTu
B HEM3BJIEKaEMOM BUJE B TeUYeHne BCero
cpoka cnyx6bbl — g0 16 net. Kpuntoumn
ViPNet SIES Core Nano nmeet ceptudukat
®CbB Poccum o cooTBeTCTBMM TpeboBaHUAM
K CK3W knacca KC3.

(TOCT P 71252-2024), yTBep>AeHHbI PocctaHgapTom

|OT-I'IpOTOKOHOB, OT/IMYAETCA MUHUMAabHBIM 06beMOM

ViPNet SIES Core Nano




KPUNTOMOAY/Ib VIPNET SIES CORE:
NMPOU3BOAUTENbBHOCTb ANA KOHTPOJNJIEPOB

Korga TpebyeTca 3alymTa Takmx YCTPOWCTB, Kak NporpaMMupyemMble I0rnyeckme KOHTpoanepsl
(PLC), yctporictBa cbopa n nepegauv AanHHbix (RTU) v npoMbllneHHble KOHTPOAIEpPbI
aBTomaTtm3aumm (PAC), uenecoobpasHo npumMmeHeHmne kpuntomoayns ViPNet SIES Core.

ViPNet SIES Core

>
>

YcTporicteo ¢ rabaputamum 51x30x11,2 Mm

MpoayKT noajep>XXMBaeT Heckonbko nHTepdericos nHterpauum: UART, USB 2.0 Full-speed
u SPI, yTo obecneyrBaeT BbICOKYHO MMOKOCTb MPU MPOEKTUPOBAHNUM CUCTEMbI

MuTaHne MoAyas OPraHM30BaHO C BO3MOXHOCTHHO Pe3epBUPOBaHUSA: OCHOBHOW MCTOUYHNK
paccumtaH Ha 4-15 B NOoCTOsIHHOIO TOKa, pe3epBHbIN — Ha 3-5 B.

MotpebasemMbli TOK B aKTUBHOM pexunme He npesbiwaeT 80 MA, a B pexnmMe
3HeprocbepexxeHmsa cHmXKaeTcs 40 60 MKA, UTO MNO3BOASET UCMO/Ib30BaTb MOAY/b
B 3Hepro3pPeKTBHbIX CMCTEMaX

Ba>xkHOW 0COBEHHOCTLIO KPUNTOMOAYNA ABAAETCA HaANYMe BCTPOEHHOM NaMAaT 06beMoMm
16 M6aWT 1 BO3MOXHOCTb XpaHeHus A0 150 npuknagHbix cBA3ei

[nanasoH pabounx Temnepatyp coctaBaseT o1 —40 go +70 °C
[Jonyctrmas BaaxHOCTb Bo3gyxa — 40 98 % npwu 25 °C
ViPNet SIES Core nmeet knacc CK3W KC3 no tpebosaHmam ®Cb Poccun

XpaHeHwue katoueBol MHGOPMaLMK 1 KpunTorpapuyeckme onepaLivy BbIMOJHAKOTCA
BHYTPW MOAYNSA, @ B3aMMOZAENCTBME C 3allMLLaeMbIM YCTPOMCTBOM CTPOUTCA Ha YPOBHe
MPUKAAAHBIX KOMaHA (WwndposaHne 610Ka AaHHbIX, BbIYNCIEHNE VMUTOBCTABKY, U T.4.)

ViPNet SIES Core BbINOAHAET 3aMpOLLEHHYHO OnepaLvio 1 BO3BpaLLaeT pesyabrat
KpunTorpaduueckoro npeobpasoBaHms, IMO60 pe3yabTaT aHaav3a JaHHbIX.

B 3aBMCMMOCTM OT 3anpoLLeHHOW KpunTorpapuyeckoi onepauum 3awmiiaemMoe
YCTPOWCTBO MOXET UCMOAb30BaTh pe3ybTaT 06paboTkn 610Ka AaHHbIX AN
NPVHATUA peLleHna O AOCTOBEPHOCTM AaHHbIX, MO0 NCMOab30BaTb pe3yibTaT
06paboTkun H6a0Ka AaHHbIX B 3aLLULLEHHOM 06MeHe nHdopMaLmen C Apyrumm
3alUMLLAEMBIMWN YCTPOMCTBAMM.

ViPNet SIES Core

COOTBETCTBUE TPEBOBAHUAM
U NMPAKTUHECKHUE PE3YJIbTATHI

MpumeHeHwne BcTpanaembix CK3W MiHpoTeKC B coctaBe cuctem TenemeTpum No3BOaAMIO
B MOJIHOV Mepe BbIMOJHUTb K/AtOUeBble TpeboBaHMA K 3aLuTe MHopmaLunm:

01. KoHpugeHumanbHOCTb 03. LlenocTtHOCTb
Bce faHHble TenemeTpum WwWndpyrotca ObecneunBaeTcs MMUTO3ALLMTA,
HenocpeACTBEHHO Ha YCTPOWCTBE nepes, npegoTBpalLaroLLas
OTNpPaBKOW B 3GUP, UTO UCKArOYaeT HecaHKLMOHNPOBaHHOE
MX nepexeaT TPETbUMUN NNLAMU M3MEHEHMNE NOKa3aHWi

02. SHepro3¢pPpeKTUBHOCTb 04. CooTBeTcTBME CTaHAApPTaM
SHepronotpebaeHne KPUNTOUNMOB Vcnonb3yemble anroputMbl
ViPNet SIES Core Nano conoctaBMmMo N NPOTOKOJIbl COOTBETCTBYHOT
C notTpebaeHnemM ocTanbHbIX KOMMNOHEHTOB TpebosaHuam FOCT P 34.12-2015,
CUCTEMBI, YTO HE CHMXAET PaCUETHbIN FOCT P 34.13-2015, a Takxe
CPOK aBTOHOMHOW paboTbl, OnpeAensiemMbli oTpac/ieBbIM HOpMaTVBaM
€MKOCTbHO HaTapenHbIX 31eMEHTOB HedTerazoBon oTpacaun

ViPNet SIES Core n ViPNet SIES Core Nano npowum ycneluHble ncnoitaHmsa B NAO «fasnpom
aBTOMaTM3auma», Mo UToraM KOTOPbIX KOMUCCUEN BbINO MPUHATO MNONOXUTENbHOE peLleHme
O BO3MOXHOCTU UX MPUMEHEHNS.

B pamkax nepsoro 3tana npoekta B OO0 «[asnpom gobbiua OpeHbypr» Obina pa3BepHyTa
OMbITHasA 30Ha CUCTEMbl MOHUTOPWHTa C ncnosb3oBaHnem peluerHus ViPNet SIES.

MpakTnyeckoe BHeApeHWE NOATBEPANIO NOAHYO PabOTOCMOCOOHOCTL NPesI0XKEHHON
aPXUTEKTYPBbI: CBA3KA «TesleMeTpuYeckoe ycTponcTeo — Bctpansaemoe CK3W — mogynb LoRa»
dyHKLMOHUPYeT KoppekTHO. MNepeaada AaHHbIX OCYLLECTBAAETCA CTabUAbHO, a 3HepronoTpebieHne
CUCTeMbl OCTAeTCA B paCyeTHbIX NpeAenax, UTo NoATBePXAaeT NPUroAHOCTb peLleHns Aas
ANVTENbHOM aBTOHOMHOW paboThl.

3AKJIWHYEHUE U NEPCMNEKTUBbl PA3BUTUA

MpoBeaeHHbIe paboTbl HarAAHO NPOAEMOHCTPUPOBANN, YTO 3adada opraHM3aLum

6e3onacHol nepeAayn JaHHbIX B YCNOBUAX OTCYTCTBUA MHPPACTPYKTYPbl U LIEHTPaIM30BaHHOIO
3NeKTPOCHabXeHNsa nmeeT s3pPekTnBHOe pelleHne. CoueTaHne 3HepProdpPeKTUBHON TEXHONOTUM
cBa3u LoRa n BcTpanBaembix CK3M co3paeT cTabuabHyO0 OCHOBY A5 aBTOMaTU3aLMN CKBaXUH
cTaporo $oHga.

Mpeano>keHHbIN NoAXoA NO3BOSAET:
> OpraHv30BaTb LEHTPasIM30BaHHbIV KOHTPOJIb MapamMeTpoB paboTbl CKBaXMH,
paHee He OXBayeHHbIX aBTOMaTH3aLMen

> CHM3WUTb 3KCNayaTaUuMOHHbIE PacXOoabl 6narop,ap$| onepatnBHOMY BbIABNEHUIO
M pearmpoBaHNKO Ha HapyLleHUa pexmmMmoB pa6OTbI

> obecneunTb NONHOE COOTBETCTBME NepeaaBaeMblX AaHHbIX TpeboBaHNAM
MHdOopMaLMoHHOM BesonacHoCTK, BktoYas TpebosaHms CTO lasnpom

MepBble pe3ynbTaThl BHEAPEHWNA NOATBEPXKAAOT BbICOKYHO MPaKTUUYECKYH LLeHHOCTb
1 3bPeKTUBHOCTb ONUCAHHOTO Noaxoa. B kauecTBe ganbHenWwnx HanpaeaeHnin pabot
paccmaTtpuBaeTca MaclutabupoBaHme cMcTeMbl Ha BeCb GOHJ, CKBaXKMH.

Y Bac noxoxas 3agaya? MHTepecyeT COBMECTHbI1 NpoekT?

Mo Bcem BonpocaM Bac MPOKOHCYJ/bTUPYWT 3kcnepThl UHPoTeKC: soft@infotecs.ru
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Penat LLlapukoB, pykoBOguTENb OTAENA PEMVIOHASIBHBIX KOPMOPAaTUBHBIX NMPOLaX
Renat.Shafikov@kaspersky.com +7 927 415-93-15

Asart LLIanxyTaomHoB, pervioHanbHbIn NpeacTaBsuTenb B [P0
Azat.Shaykhutdinov@kaspersky.com +7 917 920-00-78 www.kaspersky.ru

IlepcieKTUBBI NPYMEHEHNA NPERUKTNBHON aHATUTUKN
B He(pTera3oBoJi MPOMBINITIEHHOCTH Ha IpUMepe
BHenmpeHus pemenns Kaspersky MLAD s koHTpoOns
Te€XHOTOTMYEeCKOTo Ipolecca TpyouaToii meun

BBenenne

He(i)TeHepepa6aTbIBa101uaﬂ IIPOMBIIIIIEHHOCTD ABJIAETCA O}IHOI;[ VI3 KIIIOUYE€BbBIX 0Tpac11e17[ 9KOHOMMU-
K11, 06ecIieunBaolell IpOM3BOJCTBO TOIUIMBA U CHIPbA /I HeTeXnMu. TeXHOTOTMYecKye IPOLecCh
nepepaboTKy HepTH, TaKMe KaK epPBIUIHAS [TePErOHKa, KATATUTUIECKIUI KPEKUHT, prdOPMIHT U TUAPO-
O4YMCTKA, NPENDABIAIOT BBICOYAIIIIIE Tpe6OBaHI/I5{ K 66301’[3CHOCTI/I, HaJEe>KHOCTU O60py,HOBaHI/IH n TOY-
HOCTM TIOfiiep>KaHMs TEXHOJIOIMYeCKIX apaMeTpoB. 3a rojibl 9KCIUTyaTanyy HererepepabaTbIBaOIINX
HPOM3BOJICTB pa3pabOTaHbl 1 BHE[PEHBI MHOTOYJC/ICHHbIE PEITTaMEeHTBI 1 TEXHIYeCKIe PellleHNs 10 MO-
HUTOPYHIY U 00eCIIedeHNI0 6e30I1aCHOI 9KCIUTyaTaly PeakKTOPOB, KOJIOHH, IIedell, TelI00OMEeHHIKOB,
HacocoB 1 Komnpeccopos. Pagpaboransr ACY TTII, BeimonHsonme cOOp HaHHBIX TeIEMETPUN, aBTOMATH-
3MPOBAHHBII KOHTPO/Ib TAPAMETPOB TEXHOIOTMYECKOTO MPOoLiecca U pacyeT XapaKTepUCTUK 000pynoBa-

E n M H a q n n aT o M a HIIA HAa OCHOBE 33JI0’)KEHHBIX B CUCTEMY MaTeMaTNYEeCKIX MOJIE/IEN M YCTaBOK CUCTEM IPOTUBOABAPUITHON
p ABTOMAaTUYE€CKO 3aIUThL.

B HacToALllee BpeMs MHTEHCUBHO pa3BMBAKOTCA L[I/[(l)pOBbIe TEXHOJIOI'MMM Ha OCHOBE€ MAIIMHHOI'O

KM 66 p 69 3 o n a c H OCTM n po M bl mn e H H blx O6y‘I€HI/IH " NCKYCCTBEHHOI'O MHTEJIJIEKTA. B Pas3/IM9IHbIX OTpPAC/IAX 9KOHOMMKU U, B TOM YIUCIIE, B He(i)-

< < TexyMuu u HedremepepaboTKe, IPOUCXOAUT anpobdanys ¥ BHEAPEHMEe PelleHNiI TPeAUKTUBHO aHa-
n p e nn p M gTM M M n pe nm KTM BH o M a H a n MTM KM NUTYUKY /151 MOHUTOPYHIA COCTOSIHMS 000pynoBanys. IIpeanKTiBHAs aHAMUTIKA [IPefCTaBsieT coboil
Habop MeTO[OB aHa/IV3a JaHHBIX Ha 6a3e MAlllMHHOTO 00y4YeHMsI, KOTOpble IT03BOIAIOT IIPOTrHO3MPOBATD
BO3MOYKHbBIE OTKa3bl 000PYLOBaHMs, CHIKATb PUCKM He3alTaHMPOBAaHHBIX OCTAHOBOB 1 aBapumil U Olje-
nm H a M M LI eCKo ro 060 pyno Ba H M q HIBATb OCTATOYHBIII pecypc arperaTos.
He 3ameHss co60il cyliecTBYOI e peIieHNs IIsi MOHUTOPUHTA 1 OLIEHKM COCTOSIHUA 000pyHoBa-
Hus (takue Kak cucremsl PCY u ITA3), TexHONMOrMYU NPEAMKTUBHON aHAIMTUKMA MOTYT HaTh TEXHOJO-
- KnbepbezonacHOCTb MHAYCTpUanbHbIX CeTel TMYeCKOMY IIePCOHATY HOMOTHNUTENbHbIE BO3MOXKHOCTY B YaCTU PaHHEro OOHapy)XeHUs mpobiieM, BbI-
- AHaNM3 3aLLMLLEHHOCTM NMPOMBILLIEHHBIX CETe SIBJICHVSI IIepeMeXXaIoIXCcsl Te(eKTOB, OLIEHKM CKPBITBIX COCTOSIHUIT 000PYAOBaHMA U XapaKTePUCTUK

TeXHOJIOTM4YecKoro nponecca. Ocoboe 3HaYeHMe 3TO IPHOOpeTaeT AJIs TAKOTO KPUTUYECKOTO arperara,
Kak TpybO4aTas medb HarpeBa CbIpbsi. KOoKCoBaHue 3MeeBIKOB, HEPABHOMEPHOCTb HarpeBa, OTKasbl JaT-

- [Mownck aHOManWin TeXHONOrMYEeCKOoro npoLiecca

~ Kaspersky - lNpeavikTviBHas aHanMTVIKa AMHaMU4YECKOro 060pya0BaHNS YMKOB TEMIIEPAaTypbl — BCE 9TO BefieT K CHIDKEHUIO 9 (PeKTUBHOCTU 1 aBapMilHBIM ocTaHOBaM. IIpe-
i Industrial . M|/|H|/|M|/|3aLI,I/I9| MPOCTOEB MNPOMN3BOACTBA AUKTVUBHAA aHA/IMTUKA IIO3BOJINT CHU3UTDH y6bITKI/I, CBsA3aHHbIE C IIPOCTOAMU U CPOIYHBIMU PEMOHTAMI,
= CyberSecurity a TaK)Xe COKPATUTh 3aTPaThl Ha TEXHMYECKOe 0OCIY>KMBaHNe, 32 CIeT MPOAKTUBHOTO pearnpoBaHus Ha

,D,OKa3aHHa§| 3¢¢eKT|/|BHOCTb TEXHOMOrN 1 COOTBETCTBINE IIOTCHIIMMAa/IbHO HpO6TIeMHYIO CUTYyal V10 1 ONIITMMM3ALINIO IVTAHNPOBAHUA pa60T I10 TEXHNYECKOMY O6CIIY-

Kaspersky cranpapTam JKUBaHMIO I PEMOHTY.
m Machine Learning - CosmecTmocTb ¢ ACY Tl BeHAopamu 1 MPOTOKOMaMu B cTaTpe paccmaTpuBaeTcs ombIT npuMeHeHus npopykra Kaspersky Machine Learning for Anomaly
MLAD J for Anomaly Detection - MHOTONETHWIA OMbIT 1 3KCMePT3a Detection (ganee — Kaspersky MLAD) ot AO «JIabopaTtopus Kacnepckoro» Ha mpepupusatun Hedrera-

30Boit oTpaciu. Jerekrop anomanuit Kaspersky MLAD - oreuecTBeHHOe pellieHMe /IS IPeUKTUBHON
AHAIMTYKM IPOMBIIIEHHOTO 000PYyIOBaHMsA, KOTOPOE MCIO/Nb3yeT METO/bI MAIIMIHHOTO O0y4eHNUs 1A
PaHHEro BBIABIEHNS OTK/IOHEHNI B paboTe IPOMBIIIICHHBIX YCTAaHOBOK. B paccMaTpuBaeMoM ClLieHapuy
BbInoyHAeTcs nHTerpanysa Kaspersky MLAD ¢ cucreMoil yIpaBieHUs YCTAaHOBKY IIEPBIYHOI IIepepa-
I 60Tk HedTH, 4TO IO3BOJIAET IepefjaBaTh JeTeKTOPY aHOMA/IMil apaMeTpbl pabOThl TPyOUaTON Hedn
(aspe rSI(y AO ﬂ 6 K ¥l TOJIy9aTh QHAIN3 CUTYAlMM B PealbHOM BpeMeHM. JlaHHbI IIPOEKT AEeMOHCTPUPYeT 3HAUNTeTbHbII
«Jla OpaTOqu acnepCKO ro» HOTeH)I.[l(;IaII TeXHOHOI‘I/II/vI)lfVIaHH/IHHOI‘O 00y4eHMs ¥ KOHKPETHO IIPYIMEHEHMS npouyKTz Kaspersky MLAD
B HeTenepepabaThIBaloLlell IPOMBIIUIEHHOCTH I KOHTPOJIA JOCTOBEPHOCTY ITOKa3aHMI JaTIYNKOB U

www.kaspersky.ru BBIAB/IEHMA aHOMaJINIi IIPOIlecca HarpeBa ChIPhA.

37



—— {d — ];::::::::::::::::::tw

¢ Teneuerpus ‘:'ann-'rpwi ml:'

v
- Kaspersky
Iﬁl =S > n':i]u Machine Learning @ ¢ >
for Anomaly Detection
Kaspersky : Kaspersky
|rld1.l$tﬁﬁ| premeeeea- Aﬂm o s Uﬂiﬁﬁd Mﬂnitﬂ‘ri“g
CyberSecurity ¥ ¥ ¥ and Analysis
for Networks Platform

(ore) Commmmen) (e )

OcobeHHOCT U npenMyuiecTsa METOJ0B MAIIMTHHOTO 06y11e}m;l
i9) 68 l'[pCJII/IKTI/[BHOf/I AHAIUTVKU IPOMBIIIITIEHHOTIO 060PYJIOB2[HI/[$I

Memodvt mawunnozo o6yuerus (Machine Learning) — amo Habop aneopummos u mexHux, no3eo-
TIAOUUX KOMNDIOIEPHBIM NPOZPAMMAM, AHATUSUPYIOULUM No6edeHUe 005eKma MOHUMOPUHeA, HACMPA-
usamuv ce6s nymem 06y1eHUs HA MACCUBAX OAHHBIX, paHee NOTy4eHHbIX ¢ 00vexma. OOy4eHue no3songem
NpoZPAMMAM BbIABAAMb AHOMANIUU UU 0eNAMb NPOZHO3bL O3 HE0OXOOUMOCU AB6HO NPOZPAMMUPOBAND
6ce NPABUNA U 3aKOHOMEPHOCU, KOMOPbIM OONIHHO NOOUUHAMBCA nosedeHUue 00veKma MOHUMOopUHea.
OcHo6HAS U0es MAUUHHO020 00YUEeHUS 3AKIIOHACTC 8 1MOM, YMO00bl UHPOPMAUUOHHAS CUCTEMA MO2a
CaMoCmosmMesbHO HAX00UMb 3aKOHOMEPHOCTNU 8 OAHHDIX U UCNOTL308AMb UX OJIA 6bINOTIHEHUS KOHKPeN-
HbLX 3a0a4.

Lenv 1106020 anzopumma MAUWUHHO20 00YyUeHUS — HAMU PYHKIYUI0, KOMOPAT MO NPUHUMAMNDb
HOBble OaHMble U 0ABAMb NPABUNbHbIE NPOZHO3bL UL peuteHUs. Imo Oenaemcsi nymem MUHUMUIAUUU
OMUOKU PabOMbL aneopuUmMMa Ha 06y4aouux OAHHbIX, KOMOopble npedcmasnsiom coboti ucmopuyeckuti
ApXU6 3HAUEHUTI MeXHONI0ZUUeCKUX napamempos 06opyoosanus. B pesynomame dopmupyemcs modenv,
cnocobHas 0600uamv UHPOPMALUI0 O HOBbIX, paree He 6cmpeuasuiuxcs dannoix. Hanpumep, modenv
Mosem npedckasviéamn Oyoyujee COCMoHUE MPyOuAmMoti neuy Ha 0CHOBe MeKYUSUX U NPOUTIbIX COCHIOA-
HUTL UNIU BLABTAMY HEKOPPEeKMHble NOKA3AHUL 0AMH4UKOS MemMnepamypol.

IIpouecc mawunnozo o6y1eHus 6K101AEM HECKOILKO OCHOBHBLX SMANOE:

 IlocTanoBKa 3afaum: 3ajjlaya CTaBUTCA 3KCIIEPTAMM-TEXHONIOTaMU U YCTAHABIMBAKOTCA KPUTEPUM
(MeTpuKM) KadecTBa paboTel Mofenn. Hanpumep, 3aaua MOXeT 3By4aTh KaK: «HAYUYUTbCA OIIpe-
JENATh MOMEHT Hadana KOKCOBAHMA 3MEEBMKA IIEYID».

+ COOp HaHHBIX: B KayecTBe 00y4alollell BBIOOPKM UCIIONb3YITCS JAaHHbIE TeleMEeTPUL C TPyOUaTol
ne4y, cobpaHHbIe 3a IIPOMEXYTOK BpeMeHM, B TedeHle KOTOPOro 00'beKT MOHUTOPMHIA (QYHK-
IVIOHMPOBAJI IPEUMYIECTBEHHO IITATHO (IIO/HAasl OYMCTKA JJAaHHBIX He TpeOyerTcs, HeOOJbLION
IIPOLIEHT aHOMAJIbHBIX CUTYaluii, TAKMX KaK KPaTKOBPEMEHHbIE OCTAHOBBI MJIM Pa3OBbIe OTKA3bl
IATYMKOB, JOIMYCKAETCsA).

o ITpeno6paboTka JaHHBIX: UCKIIOYCHE IHTEPBAJIOB BPEMEH, KOIfja 000py/i0BaHe ObIIO BBIKIIO-
YeHO WM ObIIO 3aIlyIieHO B HELITATHOM peXkyMe (IIyCKOBbIe Ollepalyi, MCIbITAHNUA U T.IL.).

* Bpi6op apxXmrTekTyphl MOieNn: Ha 3TOM STaIle BbIOMpaeTcs IOAXOMAMIMNII aITOPUTM MAlIMHHOTO
06y4eHNA B 3aBUCHMMOCTH OT 33/ja4N.

« OOyueHMe MOfIe/IN: UTEPATUBHBII aBTOMATIIECKIIT TPOLIeCC MOACTPOIIKY ITapaMeTPOB a/IFOPUTMa
V1A MUHVMMM3aIVUM OIMOKM Mofeny (HalpyuMep, CpeHeKBa[paTU4HON OMMOKY IpeficCKa3aH
TEKyILIETO MOBENEeHNA TEMIIEPATYPhI IlepeBajia €Yy Ha OCHOBE IOBEJEHNS PACXO0B ChIPbA U TO-
IUIVBA B HeJlaBHEM IIPOLIJIOM).

« O1leHKa MOJIe/N: TOCTIe 00YYeHN MOJIENb, C y9acTVieM TeXHOIOTOB U MEXaHMKOB YCTaHOBKIA, IIPO-
BepsIeTCs Ha TeCTOBBIX JJAHHBIX (HalpYMep, Ha MHTepBa/aX ¢ MU3BECTHBIMU aHOMA/IVSIMMU, TAKMMU
KaK IIporap 3MeeBMKa JM/IU 3aKOKCOBBIBAHIIE), YTOOBI OLIEHNUTD €e TOYHOCTD U CIIOCOOHOCTH 3a671a-
TOBPEMEHHO OIIOBEIATh IIePCOHAT 00'beKTa O MPUOIIDKAOIelics aBapUITHO CUTYaI .

o OnTMMM3aLysA M HACTPOJIKA: €C/IM MOJE/Ib HEeJOCTATOYHO TOYHA WM, HA000POT, U30BITOYHO YyB-
CTBUTe/IbHAA (JJaeT MHOTO JIOKHBIX CpabaThIBaHUII), OHa MO>KeT OBITh JopaboTaHa ITyTeM U3MeHe-
HMA TTapaMeTPOB aITOPUTMA, J0OABIeHNA JaHHBIX VIV I3MEHEeHNU apXUTEKTYPBI MOJIEIN.

B ManmMHHOM 06y4YeHVM MCIIONIb3YIOTCA pas/IMuHble TUIIBI a/ITOPUTMOB, KaXK/bII1 13 KOTOPBIX JTy4Ille

MIOJXOJUT JI/I ONIPEle/IEHHBIX TUIIOB 3a/ia4 U JJaHHbIX.

[l IpOTHO3MPOBAHNA 3HAYEeHMII HelIPEePhIBHBIX IIPOIIECCOB, B TOM YNC/Ie PAOOTHI IPOMBIIIEHHO-

ro 060pyLOBaHMs, UCIONb3YeTCs IMUPOKUIL CIIEKTP METOIOB OT JIMHEIHOI perpeccuu IO CBEPTOYHBIX
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1 pekyppeHTHbIX HeltpoHHBIX ceTeit (CNN, TCN, RNN) u apxutextyps tuia Transformer. B nocnegnem
CIyd4ae BMECTO TEPMMHA «MAlIHHOE 00yUeHNe» YacTO TOBOPSAT O MPYMEHEHNUN MICKYCCTBEHHOTO MHTeI-
JIeKTa.

Knacrepmsanust (rpynmmpoBKa cOCTOSIHMIT 00beKTa Ha OCHOBE CXOXXMX IPU3HAKOB 0e3 3apaHee 13-
BECTHBIX KaTeropwmit) U BbLiBIeHMe BbIOpocoB (outliers) BBIIOMHAIOTCS ¢ MOMOLIbIO, Hampumep, Iayc-
COBBIX MOfieTIell («9JUIMITUYeCKUI KOHBEPT»). DTO MO3BO/IAET aBTOMATUYECKY OIIpefie/INTh B (pasoBoM
IPOCTPAHCTBE KIaCTePhl HOPMATbHBIX COCTOSIHMIL (PEeXXMMOB) pabOThI Ieun 1 OOHAPYKMBATb COCTOSI-
HIISI, He TIOTafjalolijyie HI B OfUH U3 HUX (HaIpUMep, PeXXVM C aHOMaJIbHBIM pacIpefielieHlieM TeMIlepa-
TYp IO JyIMHEe 3MEeEBUKA).

[/ aBTOMATN4eCKOTO BBISBIEHNS TATTEPHOB (XapaKTepHBIX MO0 aHOMAIbHBIX TOC/IELOBATEIBHO-
creit) cooprtuit B Kaspersky MLAD npumeHseTCst MHHOBALMOHHbII METOJ, IIOCTPOEHMsI HellpOCeMaHTH -
YeCKUX MOJiefell Ha OCHOBE MMIY/IbCHBIX HelfPOHHBIX CeTell.

MerTozbl MalIMHHOTO 00yYeHMs 00TafaloT C/IeAYIOIIMMY IPEUMYIIeCTBaMY Iepel TPagULOHHbIMM
pacueTHBIMM MOJE/ISIMU IIPY aHAJIM3e COCTOSHSI IPOMBILIIEHHOTO 000PYROBaHys (B YaCTHOCTH, TPYO-
YaThIX IIeYelt).

T'ubxocmv u adanmuéHocmo:

o PacuyerHble MOZIe/IM YacTO OCHOBBIBAIOTCS Ha (PUKCHPOBAHHBIX (PUSMKO-MaTeMAaTUYECKNX HPUH-
numax (Temionepesaya, IUAPABINKa), KOTOPble TPEOYIOT TOUHBIX MIPENIONIOXKEHNUIT O CUCTeMe U
apaMerpax 000pygoBaHMs. ITI MOLEIM MOTYT IJIOXO afallTHPOBAThCS K M3MEHSIONIMMCS YCTIO-
BILSIM 9KCIUTyaTauuy (M3MeHeHye GpaKIVIOHHOTO COCTaBa ChIPbs, BA3KOCTY) VI HOBBIM JAHHBIM.

o MeTopbI MAaIIMHHOTO 00YUYEH NS, 0COOEHHO HEIIPOHHBIE CeTH, MOTYT BBIABIISITD CKPBITBIE, HESIBHBIE
3aBMCUMOCTY B JAaHHBIX, KOTOPbIe OYeHb CTIO>KHO MM HEBO3MOYKHO BBIPA3UTh aHATUTUYECKI. ITO
no3BosieT addexTIBHee paboTaTh B YCIOBUAX KOMIUICKCHBIX MHOTO(AKTOPHBIX cucTeM. O6ydeH-
Hble MOJe/TN CITIOCOOHBI ABTOMATUYECKI KOPPEKTUPOBATHCS HA OCHOBE HOBBIX [JAHHBIX, UTO Jle/aeT
ux 60see rMOKVIMI B YCIOBUAX VISMEHEHMSI COCTOSIHNUSA 000PYAOBaHMSA VIV PEXVIMOB €r0 PaboTHL.
MamnHHOe 00y4eHVe JIeTKO MHTEIPUPYETCsl ¢ HOBBIMY VICTOYHVMKAMU IaHHBIX (HalpyuMep, gaH-
HBIMI O PU3UYECKIX XaPaKTEePUCTUKAX WIN COCTaBE ChIPbs), IO3BOJISIS 3HAUNTENBHO PACIINPUT
BO3MO>KHOCTH aHa/IM3a COCTOSHNUSA 000PYLOBaHNUA.

O6pabomxa 6onvutozo 06vema 0AHHBIX:

« PacuyeTHble MOfien MOTYT OBITH OTPaHMYEHBI B MACIITAOMPOBAHNY, OCOOEHHO €CIM Pedb UJET O
CTIO>KHBIX CUCTeMax ¢ GO/IbIINM KOJIMYECTBOM IIapaMeTpOB (IO COTEH JaTYMKOB Ha OJHOI Ieul).
VIX BBIYMCIIMTEIbHAA CTIOKHOCTD 1 BpeMs MOTYT 3HAYMTE/IbHO BO3PACTATh IIPU YBETNYEHUN KOJIN-
JecTBa JaHHBIX WV I3MEHeHUM YCTIOBUIT pabOTBI.

o AJTOpUTMBI MAIIMHHOTO 00y4eHMsI CIIOCOOHBI 3¢ GeKTUBHO 00pabaThIBATh 3HAUUTE/IbHBIE 00be-
MBI JJAHHBIX, B TOM 4YIC/Ie He TO/IbKO BPeMeHHBIe PAMIbI, HO U IOC/IeJ0BaTeIbHOCTI COOBITHII (Cpa-
0aTBIBaHUA CUTHAMM3AIMNIT), BMOPAIVIOHHBIE CIIEKTPhI U JAPYIMe TUIIBI JAHHBIX. DTO ITO3BOJAET
BBIABJIATD CIO>KHBIE 3aKOHOMEPHOCTY, KOTOPBIe MOTYT OBITh YIYIIEHBI IIPY UCIIOIb30BAHUY pac-
YeTHBIX METOJIOB.
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IIpoznosuposanue u o6HapyyHeHUe AHOMATUIL

« PacyeTHble MOJIeNM OOBIYHO CTPOATCA A OLIEHKM TEKYIIero COCTOAHNA 000PyIOBaHMA Ha OCHOBE
[QaHHBIX, CBSI3aHHBIX C M3BECTHBIMM XapakTepucrukamu. OfHAKO VX TOYHOCTb U IPUMEHVMOCTD,
0COOEHHO /I IPOTHO3MPOBAHMA, MOIYT CHIDKATBCA, €C/IU U3MEHAIOTCS BHEIHME YCIOBYS WIN
obopynoBaHIe cTapeer.

o MeTobI MalIMHHOTO O0Y4eHNMs MOTYT IIpefcKa3bIBaTh OyayLiye co6oyu 060pynoBaHys (HapuMep,
IIPOTHO3MPOBATh MOMEHT JIOCTVDKEHNS Ipefie/IbHON TeMIIepaTypbl CTEHKN) 1 OIPeNe/NATb CKPBI-
Thle AaHOMa/IMM, KOTOPbIe He OUeBUIHBI 3 TPAVILIMOHHBIX PacyeToB. ITO 0COOEHHO TIOTIe3HO I
IIpeJiCKa3aTe/IbHOM aHAIUTUKA U IPOGIIAKTUIECKOTO OOCTyKUBAHI.

Buissenetue nepemerncarouuxcs c60eé — nped8ecmuuKos omKasa:

Iepemencarouuiicsi c60ii — HebOMbULOE NO AMNIUMYOe U HeNPOOOTIHUMETLHOE HO 8PEMEHU, CAMOYCHI-
pansoueecst OMKAOHeHUe, He 8bIX00su4ee 3a NpedesibHble YPOBHU, UL KPAMKOBPEMEHHDILL CAMOYCIMPAHS-
HOUWUTICS YACMUYHDITE OMKA3, He NOBAUSB6UIUTI HA X00 MEXHOI02U1ecK020 npoyecca.

. KOHTypr praBIIeHI/IH, OCHOBAHHbIC Ha paC‘IeTHbIX MOJEIIAX, O6bI‘IHO ABTOMATUM4YECKNM KOMIICH-
CUPYIOT IIepeMEXAOINIICs cO01 COOTBETCTBYIOLINM M3MEHEHNEM YIPAB/ISIOIIErO BO3/E/CTBYS
(HarrpuMep, IPMOTKPBIBAIOT KIANIAH Ha JIMHUM TOIUIMBHOTO Ta3a), YTOObI TeMIlepaTypa ChIpbs Ha
BbIXOJI€ M3 II€4YM OCTaBa/IaCb Ha OIITMIMa/IbHOM TpaeKTOPI/H/I. HOCKOHI)KY HpeneanIﬂe ypOBHI/I HE
JOCTHUTATICH U IIPOLIECC He OCTaHABIMBAICS, CO0I (Hampumep, KpaTKOBpeMeHHOe TafieHue JaBie-
HUA rasa) MPOXOJINT He3aMeIeHHbIM.

o Mopenu MalllHHOTO 00y4eHUA MOTYT UAeHTU(UIMPOBATh IepeMesKarolyecs: 6oy, 0COOEHHO He
eIVHIYHBIE, & OBTOPSIOIIMECS C HAPACTAOIEN YaCTOTON, KaK IPeJBECTHUKN IPOOIeMBbI, KOTO-
past 4epe3 HEKOTOPOe BpeMsi MOXKeT BBI3BATh OTKa3 060pymoBaHys (HAIIpuUMep, IIOTTHOE 3aCOpeHne
¢uIbTpa ra3oBOIl MMHNMM) WK BBIXOJ IIOKa3aTesell Ipoljecca Ha YPOBHM, KOTOPBIE Y>Ke Helb3si
6ymeT KOMIIEHCHUPOBATb [Je/ICTBUSAMI CUCTEMBI VIIPABIEHNA.

Aemomamu3auus AHanu3a 0aHHIX:

o PacueTHbIe MOJe/NN 3aBUCSAT OT TOYHOCTH ONMMCAHMS QU3NUECKIUX [IPOLIECCOB, TPEOYIOT ITTyOOKOTo
3HaHMA QUSUKY IPOLlecca ¥ MH>KEHEPHBIX AeTanell i paspaboTKM MOJeNell ¥ MX HACTPOVIKIL.
IT0 TpebyeT 3HAUUTEIBHBIX PECYPCOB U BPEMEHI.

o Mopenb MamMHHOTO OOYYeHNMsT MOXKET ABTOMATHUYECKH 00yIaThCs Ha ICTOPUYECKIX JAaHHBIX 000-
PYHOBaHMsA, COKpalasi HeOOXO[UMOCTb PYYHOI pabOThI MH>KEHEPOB. AJITOPUTMBI MOTYT CaMu
OIIpefieNATb BayKHbIe MIPU3HAKY 1 TATT€PHBI B JAHHBIX, YTO YCKOPsET MpOoliecc aHajN3a 1 paspa-
60TKM Mofeneit. ITO 0COOEHHO IMO/ME3HO B CIydYasx, Korga (usndeckoe ommcaHue mpomecca 3a-
TPYJHEHO MY HEBO3MOXKHO.

ITIpumenenne pemennsa Kaspersky MLAD pia rpy64aroii meun
Ha 00'beKTe NepBUYHOI epepaboTku HedTH

Kaspersky MLAD — 3T0 mporpaMMHBIiT ZeTeKTOP aHOMa/INit B paboTe IIPOMBILIIEHHBIX YCTAHOBOK,
paspaborannsit AO «JIaboparopust Kacnepckoro». JJeTeKTOp OTHOCUTCS K K/IAcCy PeLIeHUI! IpefyK-
TYBHOJ aHAIMTYKM U IpeJHa3HaueH JI1 paboThl ¢ IIVPOKNM CIIEKTPOM 00OPYLOBaHUA, B TOM UMCTIE C
KOMITPeCCOpaMit, HacocaMyl, TypOMHAMH, PeaKTOpaMy i, YTO Hamboree BaXXHO [/IsI HALIETO CLieHapus,
TPyO4aTBHIMMU [TeYaMy U APYTUM 000PYLOBaHUEM MIPefIpUATIIL HedTerepepaboTKy 1 HepTeXMMUMN.

JleTeKTOp aHa/IM3UPYyeT CUTHAIBI T€IEMETPUM U 110 UX TIOBE/IEHNIO PACIIO3HAET IPU3HAKY Ha/IBUTA-
IOLIIETOCST OTKA3a, paHHMe CTagnu fAerpagannyu 060pynoBanys (HanpuMep, KOKCOBaHMe TPYOOIIPOBOLOB),
HapYyLIeHVs TeXIPOLIecca, YIY OlMOOYHble AelICTBY IIepcoHaa. brarofaps TeXHOMOTMAM UCKYCCTBEH-
Horo uHretekTa Kaspersky MLAD BbIAB/IsieT HOTEHI[MAaIbHO ONACHbIE MPOIECCHl HA UX Ha4YaIbHOIL,
CKPBITON CTafMy — [0 TOTO, KaK M3MeHeHNe OBeeHIsI YCTAHOBKYM OOHAPY>KaT IITaTHbIE CUCTEMBI MO-
HUTOPMHIA U la)Ke OIBITHBbIE OllepaTopbl. PaHHee BbIABJICHNE IIPOOIEMBl JaeT BO3MOXKHOCTD IIEPCOHA-
JTy TIpeATPUATYSA He JJOYCTUTh PasBUTUS ONACHON CUTYalUy, He3aBUCUMO OT ee IPUYMHBI — OY/b TO
omubKa HaCTPOIKM, COOT MU M3HOC 0OOPYHOBAHNSL.

ITpu aTOM [leTeKTOp HUKAK He BO3ZIEIICTBYeT Ha paboTy 00beKTa, He I3MEHsIET JaHHbIe U He [IepefiaeT
HYIKaKJX HOBBIX JAHHBIX VIV KOMaHJI B KOHTYP TeJIeMeTPUY, YTO OCOOEHHO BaXXKHO /L1 00BEKTOB KPUTH-
4eCKOI MHPPACTPYKTYPHI 1 TOBBILIEHHON OIIACHOCTH, TAKMX KaK YCTAaHOBKY HedTernepepabaThIBAIOINX
IIPOU3BOJICTB.

B pamkax paccMaTpyBaeMOro ClieHapys BBIIOJIHACTCA IpyuMeHeHMe npopykra Kaspersky MLAD
JUIs1 KOHTPOJIS1 pabOThI TPyOUATOI ITeYy YCTAHOBKM IIEPBUYHOI TepepaboTKy HeTIL.

OCHOBHYIO CTTO’KHOCTD B ITPOEKTaX MPEAMKTUBHO aHAMUTUKM HA IPOMBILIIIEHHBIX TPEeINPUATHAX
IpPefCTaB/IAI0T 3aa4l 0TOOpa TEXHOIOTMYECKIX NTapaMeTPOB Ui aHaIM3a ¥ POPMUPOBAHNS TeXHUYE-
CKOTO pellleHN C IeJIbI0 Iiepefjaul MOTOKA MTOKA3aHMIT 9TUX TapaMeTPOB B Pea/ibHOM BpeMeH! B MHCTPY-
MEHT NPeANKTUBHOI aHannTuKu. PagHoobpasue crcreMm cbopa u ob6paborku tenemerpun (ACY TTI pas-
JINYHBIX IIPOU3BOAUTEIEN), IIPOTOKOJIOB U (POPMATOB HAHHBIX, YACTO HECOBMECTVIMBIX U Pa3pabOTaHHbBIX
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B pasHble MCTOPUYECKNE TIEPUOLDL, TPeOyeT OT MHXEHEPOB MPENUPUATIS U PaspabOTINKOB ITyOOKO
KOMITIETEHIIVII 1 OIIPeJie/IeHHOTT M300peTaTeIbHOCTH.

I cObopa M KOHCOMUAALMY JAHHBIX TeleMeTpyuu Ha oObekre mcnonbsyercss ACY TII, kotopas
HepefiaeT OCHOBHBIE TAHHbIE O TEXHOJOTMYECKOM Tporjecce B 6a3y manHbix MES-cucremsl. Kaspersky
MLAD mnony4aer nH(pOpMaIIIO O TEXHOIOTMYECKOM IIpoliecce 13 0aspl JaHHbIX MES-cucTembl; A/ me-
penaun JaHHbIX Ha ctopoHe MES-cucrembl ncnonbsyerca cymecrsyromuiit OPC-cepsep, a Ha cTOpoHe
Kaspersky MLAD Bxopsuimit B 6a30ByI0 (pyHKIMOHATbHOCTh KOHHEKTOp (OPC-KiIMeHT).

B paMkax mpoekTa CreuyaniucTaMy TeXHOMOTMYeCKOro 00'beKTa OTOMPAIOTCS TOKa3a Vsl OCHOBHBIX
TEXHOIOTMYECKUX IIapaMeTpOB pabOThI TPyOUaTON Mmedn:

« TeMmepatypa: CbIpbs Ha BXOfie B Ile4b, CbIpbsl Ha BBIXOJle U3 IIeuN, IlepeBaja I1e4n, TeMIeparypa
IBIMOBBIX a30B B KaMepax pafiyaluy M KOHBEKLVM, CTEHOK TPYOOIIPOBOAOB (IIMPOMETPbI) — CyM-
MapHO 30-40 mapaMeTpoB.

o JlaB/ieHme: cpIpbsl Ha BXOJie U BBIXOJIe, B TOIIKe (pa3pekeHie), TOIUIMBHOTO ra3a Iepey ropeika-
M1 - 15-20 mapameTpoB.

o Pacxop: cpippa 4epes neub, TOIIMBHOTO rasa — o 10 mapamMeTpos.

o IIpouee: comeprxaHme KUCTOPOa B IBIMOBBIX Ta3ax, MOJIOXKEHNE PEryIMPYIINX KIallaHOB 1 T.J.

Ins ananusa ganusix B Kaspersky MLAD 6pi1yt copMupoBaHbl MOJENN ABYX TUIIOB: IPERUKTIUB-
HBIV1 IETEKTOP U JUArHOCTUYECKOE ITPaBUIIO.

[TpenMKTUBHBIM JIETEKTOPOM B JAHHOM ClIeHapUI fABJANACh MOME/Ib HAa OCHOBE CBEPTOYHOI Hell-
POHHOII ceTH, ee 3alaya B JAHHOM IIPOEKTe — NpeJiCKasaHNe TeKYIUX 3HaUeHNI TeMIlepaTyp pasnMuHbIX
TUIIOB (HaIpyIMep, TeMIIepaTyphl ChIpbsl Ha BBIXOJe U3 IIeYl) HA OCHOBE ITOBEICHMS OCTA/IbHBIX TEXHO-
JIOTMYECKIX NTapaMeTpoB 3a IpepuiecTsytomye 30 MUHYT (Pacxof ChIpbs, PacXOf TOIUIMBA, paspeXeHue
B TOIIKe U T.J1.). IIpeackasaHHble 3HAUEHNUsI CPABHUBAIOTCS € PaKTIIeCKM HAOIIORAaeMbIMIL, 1 IIPY OOHa-
PY>KEHUU CYIIEeCTBEHHOTO pacXoxfeHus (GopMupyercs oroBelieHre 06 anHoMamn. PacxoxpeHne pac-
CYMTBIBAETCS KaK B3BEIIEHHAs IO IapaMeTpaM CpefHeKBafpaTHyHas OoubKa MpecKasaHus ¢ 9KCIo-
HEHIIVaTbHBIM CITIAKVBAHVEM 110 BpeMeHM; OLIMOKa CPaBHUBAETCS C IIOPOTOM PETMCTpaLiy aHOMAIN,
KOTOPBIII ObUT OIIpefie/ieH Ha 9Talie 00y4eHMs.

oy

41



O6y4eHue IPeUKTUBHOTO HeTEKTOpa MPOBOAWIOCH HA MCTOPUYECKOM MacCUBe JaHHBIX IIPOJOII-
JKUTETIBHOCTDIO 3 Mecsna (MIUIIMOHBI M3MepeHNIT COBOKYIIHO 110 BCeM mapameTpam). Uepes Mecsi mocre
Havaja pabOTbl MO MOXeT OBITh BBIIIONHEHO IepeoOydeHe MOAENN C UCIOIb30BaHVEeM JJaHHBIX,
MOCTYIMBIIVX B Ipoliecce paboTsl fetekropa. [lepeobydeHne yrydinaeT Ka4eCTBO MO/, TIO3BOJISIS et
a[IalITUPOBATbCA K HOBBIM CUTYalMAM U peXXKuMaM (Halpumep, K U3MEHEHUIO COCTaBa ChIPbs WM Ce30H-
HBIM KOJIe0aHMSIM), KOTOPbIe OTCYTCTBOBAJIV B IIEPBUYHOI 00y4aolleil BEIOOpKe.

JJuarHocTmuyeckoe MpaBuUIO TIPefCTaBAeT cOO0I eTeKTOp Ha OCHOBE 3apaHee 3a[JaHHbIX KpUTEPYEB
HoBefeHysI 00beKTa MOHUTOPYHIA. B OT/IMMe OT IPeIMKTUBHOTO AeTEKTOPA AUATHOCTIIECKOe IPABUIIO
He TpeOyeT 00yueHNs Ha MCTOPUIECKMX JAHHBIX, TaK KaK YC/IOBUSA ero cpabaTblBaHysi cOpMy/INPOBAHbI
ABHBIM 00pa3oM. OHaKO MAIIMHHOe O00y4eHNe MCIONb3YeTCs M B COCTaBe AMArHOCTUYeCKNUX IIPaBIUL;
OHO BBIIIO/THSETCS «HA JIETY» AJIS1 TOTO, YTOOBI ETEKTOP MOT aBTOMATUYECK) PACIIO3HABATD TaKye CUTYa-
LVIM KaK «TPeH[, PacTeT/IafiaeT», «CKad0K», «pOCT pa3dpoca» 1 T.II., KOTOPbIe MOTYT ObITH UCIIOIb30BaHbI
KaK KpUTepUU B COCTaBe JUAarHOCTUYECKIX HPaBIIL.

B npoexTe 1CII0/Ib30BaNIOCh FUATHOCTUYECKOE IIPAaBIUTIO, KOTOPOe 0OHAPY>KUBAIO OTCYTCTBIME OTKIIN-
Ka B ITOKa3aHMAX Pa3AMYHBIX JaTYMKOB. Hampumep, ecn KaamaH IOfa4y TOIUIMBHOTO Ia3a OTKPBIICH,
a TeMIlepaTypa ChIpbs Ha BBIXOJle He M3MEHWIAch B TeYeHVe 3alaHHOTO BpeMeHY (BpeMeHM 3arasfiblBa-
HYIS), eTeKTOp PUKCUPOBAT aHOMaIuIo (BO3MOYKHbIe IIPMYMHBL: 3aKOKCOBaHHas GOPCYHKa, HEMCIIPaB-
HOCTbD JJaTYNKa).

B pesynbrarte IpuMeHeHs B TeUeHMe HeCKoIbKux Mecses Kaspersky MLAD cMor BBIABUTD ClIeqy-
IOIIVIe aHOMa/INNL:

o Havano mpouecca nsmMeHeHMsI pexxrMa paboThl 1meun (CHIDKeHMe IMPOM3BOAUTEIBHOCTU) B MO-
MEHT, KOIJja OIlepaTop Hayasl lieJleHalpaB/ieHHOe ISMEHEeHe PeXKIMa — C TOYKIU 3PEHNsA MOJie/n
3TO aHOMasINA, IeMOHCTPUPYIOLIasAd YyBCTBUTE/IbHOCTD JeTeKTOPA.

o 11 cly4aeB OTKasa MIM OTKJIOHEHUII B IIOKA3aHMAX JATYMKOB, KOTOpble He ObUIM OOHApY>KeHbI
MITATHBIMU CUCTEMaMV MOHUTOPMHTA, TaK KaK X IIOKa3aHM OCTaBa/INCh B IIpefe/laX TeXHOIOT M-
YeCKVX [OIYCKOB, HO IlepecTaay KOppeIpoBaTh C Harpy3Koil Iedn.

o ITporpeccupyromnias HeUCIIPaBHOCTD ((usmyeckoe paspyllieHue) OfHON 13 GOPCYHOK, COIPOBO-
JKHAoLIasca u3MeHeH1eM (akera.

ITepBoe cobbITIE, XOTS ¥ OBIIO BBI3BAHO JIETUTYMHBIMH [Ie/ICTBUSAMI [IEPCOHAIA, C TOUKM 3PEHIISI MO-
Jie/IV TEXHMYIECKM SIBJISIOCh aHOMaJluell, IOCKOJIBKY B 00y4arolell BBIOOpKe OTCYTCTBOBAIN ITapaMeTphl,
XapaKTepHbIe [yIsl BBIOPAHHOTO peXXnma. To, 9TO MOfenp BhIABNMIA HeXapaKTePHbIEe IS MCIIOIb3YeMOI
MOJIe/IN [IeVICTBYSA, TI03BOJIMTIO OLIEHNUTH 00111yI0 3P PeKTUBHOCTD PabOTHI IIPEFUKTUBHOTO fETEKTOPA.

C npyroii CTOPOHBI, OTI€pAIA CHIDKEHIA 3arPY3KIL OIpefiefieHa SKCIIepTaMy KaK IITaTHAA ¥ IOBTO-
pstrorasicst. YTo6bl yCTpaHUTD TOXKHBIE CpabaThIBaHMsI, MOZE/b OblIa mepeobydeHa Ha JOIOTHUTETbHOM
00beMe TaHHBIX, KOTOPbIE COflep)Kal B TOM YMCTIe U HECKONbKO IIEPUOLOB PaboThl OOBEKTOB HA CHU-
JKEeHHOJI 3aTpy3Ke, BCTIEACTBIE Yero B JanbHeIIIeM MOJie/Ib IlepecTasna ONpene/naTh MI3SMEeHeHe 3arPy3KI
KaK aHOMa/IMIo. DTOT C/Ty4ail II03BOJIWI OLIEHUTD afJaliTUBHOCTb METOIOB MAIlITHHOTO O0y4YeHN.

Heobxomnmo ormeruts, uto I10 Kaspersky MLAD BBIIIONHSIET He TOIBKO COOCTBEHHO aHAIN3 aH-
HBIX, HO U IIPeJIOCTaBIIACT CPefiCTBA I Pa3sMETKU HAaHHBIX, OOYYeHV U IIPOBEPKU MOJeNeil. DTU UH-
CTPYMEHTHI He TPeOYIOT OT MMO/Ib30BaTe/sI KBaIM(UKALK B 06/1aCTH MAIIMHHOTO 00ydennst. st pabo-
b1 ¢ Kaspersky MLAD f0CTaTOYHO HaIM4Msi OTPACIEBON 9KCIIEPTH3bI II0 000PYHROBAHNIO, YTOOBL IPK
CO3TaHUN MOJIeJIell OIpefie/IATh BHIXOTHbIE U BXOJHbBIE ITapaMeTpPhl, 3aJlaBaTh XapaKTepHbIe BpeMeHHbIe
XapaKTePUCTUKM TeXHOIOTMYECKOTO Ipoliecca (Halpumep, BpeMs IPOX0X/IeHNs ChIPbs Yepe3 3MeeBUK),
dbopMynMpoBaTh KPUTEPUY OIIpefie/ieHIsI pabodyero pesxyuma Iedn u T.00.

O6nacTy 1 3aga4y NIpUMeHeHN A NPeIVKTUBHON aHATUTUKI
Ha NpegnpuUATUAX HeTenmepepaboTK

Ycnemnoe npumenenne Kaspersky MLAD g1 KOHTpoJIA Ipoljecca paboTbl Tpy64aTolt IIeun moKa-
3BIBAET, YTO TPEUKTUBHASA aHATNTIKA MAIINH 1 000py/l0BaHN:A Ha HedTerepepabaThIBAOIINX 3aBOAX
o6J1agaeT 3HAYNTEe/IbHBIM IOTEHIIA/IOM JU/IS IIOBBIIIECHVIS Hale)KHOCTH, 6€30I1aCHOCTH U 3P PEKTUBHOCTI
paboThr 060PYHOBAHNA.

3a pybexxoM ccIeoBaHNA B 00/1aCTU BO3MOYKHOTO IIPUMEHEHNA METOJ0B IIPeVIKTUBHOI aHA/INTH-
K1 B He()Tera3oBOM CEKTOpe BefyTcsl akTuBHO. CooblaeTcss 06 UCIIOIb30BaHU MAIITHHOTO 00y4eHMs
JUIsI pellleHIsI TaKMX 3a/jad, KaK IPOTHO3MpOBaHe Ge3aBapuitHol paboTsl medert, ONTUMM3ALSI IIPOLjec-
COB TMPOOYNCTKY, OOHAPY>KeHNe yTedeK B TeII00OMeHHMKaX, KaaccuduKalusa HenCIIpaBHOCTell Haco-
COB I KOMIIPECCOPOB I10 BUOPAIMIOHHDBIM JaHHBIM.

Vcxops U3 ombiTa 9KCIUTyaTanyu o00pymoBaHMs HedTerepepabaThIBaIOIeil OTPACIM U BO3MOX-
HOCTell TEeXHOJIOTMII MAIIVHHOTO OOY4YeHMs, NPOJeMOHCTPYPOBAHHBIX B IPEJCTaBIEHHOM CIieHapyu
Kaspersky MLAD, akTya/JbHbIM IpefCTaB/IseTCA pellieHNe CIefyIoluX IPYIIl 3a/jad, ¢ IOMOIIbIO MH-
CTPYMEHTOB NPeIVKTUBHON aHaTUTUKI:
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o MOHMUTOPVHT I'PYIIIbI KPUTUYECKNX IIAPAMETPOB Iedell IPeAUKTUBHBIM IeTeKTOpOM (TeMIrepa-
TYpBI CTEHOK, TeMIIepaTypa IiepeBasa, JaBjeHle B TOIKe) C IIe/IbI0 BbIABIECHNA NPEIBECTHIKOB
oTKasa (mporapa, KOKCOBaHU, HapyIIeHMII 001ero Xapakrepa).

« O6Hapy>keHIe IlepeMeXKaIXcsA cO00eB C Ie/blo MPefOoTBPAlleHNsA UX IepeXofia B IOCTOSAHHBIN
OTKa3. B mepBy1o oyepenb aHa/MM3y MOJ/IeXKaT CUTHAJIBI C JATYMKOB TATOAYThEBBIX MALINH, PETYINU-
PYIOLUX K/IallaHOB TOIIIMBHOTO I'a3a, JaTYMKOB Pa3peXKeHNsA B TOIIKE.

o AHanM3 JOCTOBEPHOCTM MOKa3aHuU AaTymkoB. CpaBHeHMe ITOKa3aHMII TepMoIap C «BUPTyaslb-
HbIM ceHcopom» Kaspersky MLAD pis oOHapys>xeHus fperida 1y HecTabUIbHOCTI CUTHAA, YTO
KPUTUYECKY BaXXHO JyI1 KOPPEKTHOI pabOThI CUCTEM yIIpaB/ICHNA U Y4eTa.

o MOHNUTOPVHT IIepeXOHbIX IIPOLECCOB (IIYCK, OCTAHOB, M3MEHEHNe IIPOU3BOAUTEIbHOCTI TIe9N)
JULA KOHTPOJIAA TOTO, YTO OHM IIPOBEIeHBI IITATHO, U /A BBIABICHNA OIIMO0K nepcoHana. Hampu-
Mep, CIMLIKOM OBICTPBINT TOJbeM TeMIIePaTyphl IIPY PO3KUTe MOKET IIPUBECTI K TEPMOHAIIPsDKe-
HVSIM V1 IOBPEX/EHII0 KOHCTPYKLMH Tedelt 1 TpybonpoBonos. Kaspersky MLAD MosKeT BBISIBUTb
TaKOe OTK/IOHEHME OT «MCTOPUYECKY 6e30I1aCHOI» TPaeKTOPUY pasorpesa.

o Crnenyduyeckye mpo6dIeMHble CUTYalUM ¢ KOHKPETHBIMY BUfiaMy 000pYLOBaHMs WM IIpoLjecca-
MM, KOTOpbIe HeJOCTATOYHO CBOEBPEMEHHO OOHAPY>KMBAIOTCSA MMEIOIIVMICS CPEACTBAMI MOHU-
TOPMHIA ¥ KOHTPOJIA.

K nmocnegHum MO>KHO OTHECTH, HAITpUMeEp, C/IeyIolye:

« O6Hapy>keHIe Hayaja 3aKOKCOBBIBAHM 3MEEeBMKA Ha CaMOJl paHHeil cTagyi. DTO BBIPAXKACTCS B
M3MEHEHNY KOPPeIALMM MEXY PacX0[oM TOIIMBA ¥ HATPEBOM ChIpbsA. Mofienb 3aMeTUT, YTO I/
JOCTVDKEHS TOV XKe TeMIlepaTyphl BBIXOfia TpebyeTcst Bce OOIblle TOIIINBA.

 BrolAB/IeHNE HEPaBHOMEPHOCTY TOPEHMA 10 TOpenKaM. AHaIN3 IyAbCalUil JaBJIe€HUA B TOIKE U
TeMIIepaTyphl ILIMOBBIX I'a30B IT03BOJIAET BBIABUTD TOPEJIKY, PabOTAIONIYI0 C OTKIOHEHMAMM (OT-
PpbIB (hakesa, HEMOMHOE cropanne), uro cHypKaeT KIIJ] 1 co3faeT puck B3pbiBa B TOIIKE.

o KOHTpO/Ib COCTOAHNA HATYMKOB TeMIIEPaTypbl CTEHOK TPyO. DTO OJHA U3 CaMbIX Ba)KHBIX 3afiad.
CucTeMBl CUTHAIM3ALUY TIO TIpefielIbHOM TeMIIepaType 4acTo CpabaThIBAIOT CIMIIKOM IIO3JHO,
KOTIZIa METAJUI yKe Hadal TePATb IMPOYHOCTD. IIpeiNKTUBHbIN HeTEKTOP, aHAIU3UPYIOIMIT THA-
MUKY HarpeBa, MO>KeT IIPefiyIIpeiuTh O IIOTeHIaIbHOM Ileperpese 3a HeCKOIbKO YacOB, 3aMEeTHB,
YTO CKOPOCTb POCTA TeMIIEPATypPbl CTEHKM IIPEBbILIAET PACIETHYIO /I JaHHOTO PeXXVMa PabOTBHL.

Oco6bli1 KIacc 3afa4, KOTOpbIe MOT'YT OBITh pellIeHbl CPefCTBAMY IPEANKTUBHON aHATUTUKY — 9TO

HpeficKa3aHye 3HauYeHNi HeHaO/MoaeMbIX ITIapaMeTPOB Ha OCHOBE aHa/IM3a CBA3AHHBIX C HYMU Ha0III0-
JlaeMbIX ITapaMeTPOB, IIpUYeM HPUPOMY TaKOW CBA3M He TpeOyeTcs OIpefieNATh MaTeMaTHYeCKOil MO-
IeNbI0 — OHA BBIy4MBAeTCs U3 UCTOPUYECKNX (pedepeHCHBIX) NaHHbIX. TaKue «BUPTyalbHble CEHCOPBI»
0COOEHHO aKTya/IbHBI I HedTelepepabaThIBAIOIINX ¥ XMMUYECKVX [IPOU3BOJCTB B CBA3MU C arpecCyB-
HOCTBIO Cpefl, BBICOKVMM TeMIIepaTypaMy 1 CIOKHOCTBIO YCTAaHOBKM (PU3NYECKMX IATYMKOB B HEKOTO-
PBIX 30HaX (HampyuMep, paclpefe/ieHIe TeMIepaTyp IO CeYeHUI0 II0TOKa AbIMOBBIX rasoB). Kaspersky
MLAD, ucnonb3ys HeilpoceTeBble MOJIE/IN, MOXKET BBICTYIIaTh B POJIM TAKOTO BUPTYaJIbHOTO CEHCOPA.

3akinroyeHne

Xota HedTenepepabaThiBaOlad ¥ HeTeXMMIYECKass OTPACIM yKe OOTalaloT BBICOKMMM CTaH-
mapraMy 6e30IaCHOCTY U PasBUTBIMY TEXHMYECKVMMIU PEIIeHUAMU [ KOHTPOJIA 3a COCTOsIHMEM 060-
PYHOBaHMsA, BHePeHNe IPeIUKTUBHON aHAIMTUKI Ha OCHOBE METOJOB MAIIMHHOTO 00y4eHus (MCKyc-
CTBEHHOTO MHTE/IEKTa) MOJXeT ellle 6ojiee IOBBICUTh 3PPEKTUBHOCTD U 6€30IIaCHOCTh KCIUTyaTaINN
HeIICTBYIOIINX OObEKTOB.

Metozbl MAIIMHHOTO OOYYeHNs MO3BOJIAIOT CO3[aBaTh MOJE/N, KOTOPbIe CIIOCOOHBI [ie/IaTh MPO-
THO3BI VIV BBIABIIATD aHOMA/INY 6e3 OIOPBI Ha MaTeMaTUIeCKYI0 MOJIeNb C ABHO 3a/JaHHBIMI 3aBVICYIMO-
CTAMMU U IIpaBWIaMIU. DTU METOAbI OCOOCHHO IIOJIE3HBI TaM, Il CJIOXKHO MU JaXke HEBO3MOXKHO CO3/IaThb
TOYHbIE aHA/IUTIYECKIe MOJIe/IV BPYYHYIO, 2 TAK)Ke IIPM aHa/In3e KOMIUIEKCHBIX MHOTOMEPHBIX IaHHBIX —
CUTyaluy, BecbMa XapaKTepHble I HedTenepepaboTKM 1 HepTeXMMUN C ee ThICAYaMM KOHTPOIMpye-
MBIX IapaMeTpPOB.

Vcnonb3ys NpeIMKTUBHYIO aHAIUTUKY Ha OCHOBE MAIIMHHOTO OOydYeHMs, B YaCTHOCTM, pelleHle
Kaspersky MLAD, MO>XHO pelraTbh KpUTHYECKYIO 3a/jaqy KOHTPOJIA JOCTOBEPHOCTY IIOKa3aHMIi ATINKOB
U BBISBILATH QHOMa/INY TEXHOIOTMYECKOTo IIpoliecca Ha paHHel cTagyu. ITO [03BOJIAET OOHAPY)XMBATb
po6ieMsl ¢ gaTynkaMy (OTKJIOHEHMEe OT peajibHBbIX 3HaueHMil, Apeiid), IPOrHo3upoBaTh BO3MOXKHbIE
HapylleHNA B paboTe 060pyROBaHIA, BBIABIATD OMIMOKY IIEPCOHAA PV BeleHNY PeXIMa, IPpejoTBpa-
Iasi aBapyM ¥ OITUMM3MPY IVIAaHUPOBaHNUE TeXHUYECKOro obcmyxmBanus. Ha ocHOBe aHam3a JaHHBIX
MO>KHO IUIaHMPOBATb PeMOHTHBIE PAabOTHI B IEPUOABI, KOIA 9TO Hanbosee yIOOHO U SKOHOMUYIECKNU
OIIPaBJAHO, YTO MUHVMMM3NPYET IIPOCTON U 3aTPATHI.

Takum 06pasom, IpeKTMBHAS aHAIUTHKA SOIIONHAET TPaAUIIMOHHbIE IIOAXO/bI K MOHUTOPMHTY U
COCTOSIHMIO 000PYHOBaHMA U OTKPbIBaeT HOBbIe BO3MOXKHOCTH LAl TIOBBILICHNUSA HAJIeXHOCTH, Oe3011ac-
HOCTM 11 9 PEKTVBHOCTY SKCIUTyaTaluy HedTenepepabaThIBaloUIMX IPOU3BOJCTB.
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KoMnnekcHast
sawmTa Al -

NHPPACTPYKTYPHI

KoMnaHnn «EBpoxnm-KapaTay»

kaspersky sueer

EBPOXMM

MUWHEPA/IbHO-XUMUYECKAS

17 net

npucyTcTBuS B KazaxcTaHe

24,7 MJTH TOHH

NpoOaxxv NPOAYKLN B rof,
BkJ1. 20,1 M/IH TOHH YAOBPEHUIN

27000

COTPYOHVKOB paboTatoT
B «<EBpOX1Me» Nno Bcem Mupy

2%

BxoguT B Torn-5 MypoBbIx
npov3BoOaUTENEN
MUHEpPasbHbIX YAOBPEHW

HapexHoe
napTHEPCTBO

[Mpeonpugatne «<EBpoXum»

B KasaxcTaHe n «JlabopaTtopus
Kacnepckoro» coTpynHuyaioT

¢ 2023 ropa. [Mocne TwaTensHoro
N3YYEHNS 3aLLUMNTHBIX PELLEHW,
KOTOpbIE ECTb Ha PbIHKE,
Ka3axcTaHCKOoe MpeanpuaTmne
EBpoOXvM oTOoano npeanoyTeHne
peleHuto Kaspersky Industrial
CyberSecurity (KICS).

O 3akasuuke

«EBpOXrM» — KpyNMHENLLNIA MUPOBOM MPOU3BOAUTESb YOOBPEHWIA.
Mpw nopaepxke Mpasutensctea PK komnaHus paboTaeT

B YKambbinckor obnactu ¢ 2008 roga v peanmsyeT B peErnmoHe
MacLUTabHbI MHBECTULMOHHBIN NPoekT. B 2016 rony koMnaHus

BBEJa B CTPOW rOPHOPYAHbIA KOMIMIEKC, MPON3BOAALLIMA 740 ThIC. TOHH
pochopuTHON Myku B rod. Ceinyac «EBPOXM» MOMHBIM TEMMIOM
NPOAOIIKAET CTPOUTENBCTBO MPOU3BOACTBA CEPHOM KNCMOTbI, yCK
KOTOPOro HameueH Ha 2026 roa. B 2027 rogy koMnaHug nnaHupyeT
BBECTV B 9KCMlyaTaLMio YHUKaNbHbIA XUMUYECKNIA KOMIIEKC.
lopoBo 06BEM BbINyCKaeMOW NPOayKLIM COCTaBUT 1 MUAIMOH

TOHH MUHEPAanbHbIX YAOBPEHWI 1 COMYTCTBYIOLLMX MHAYCTPUANbHbIX
nNpoayKToB. [poekT co3pacT B pervoHe He MeHee 1200 pabounx MecT.

OcHoBHag NpoayKLUus:

O ©)

KopmoBasi no6aBka DKoNormyHoe BecxnopHoe

L1191 XXMBOTHOBOACTBA yoo6peHve 4N1s NNoAoBO-SIroaHbIX
1 NTULEBOACTBA KynbTyp

PeareHT ons HepTego6bIuY, CepHas KcnoTa A1 Npon3BoaCTBa
MPOTMBOrOI0IeQHON 06PaboTKM PocdopHbIX yoobpeHuin

[0POr 11 0BECTbINVBaHYS B YroSbHOM

MPOMBbILLIEHHOCTI

[lepenoBags 3awmTa
ONs NPOMBbILWAEHHbIX CUCTEM

AKTVB OLHOrO 13 BEAYLUMX MPOVN3BOAUTENEN MUHEPASBHBIX YOOBPEHWI
B Mpe «EBpoXum» B KazaxcTaHe BHegpuna peLleHns «/labopatopum
Kacnepckoro» ong obecneyeHns HaoexXHoM 3aLTbl CBOEN
UT-mHPpacTpyKTypbl M TEXHOMOMMYECKX MNPOLLECCOB. [1poeKT Bk/tovaeT
ncnonb3oBaHve nnatdopmbl Kaspersky Industrial CyberSecurity (KICS),
cneLmasnbHO pas3paboTaHHOM AN 3aLUThl MPOMbILLEHHBIX MPEANPUATIAN
OT COBPEMEHHbIX KMBEpYrpos.

B xone BHeOpeHns ObIN BbIMOTHEHbI cnepytouwme atanbl:

- [NocTaBka n nHTerpaums nuueHsnm Kaspersky Industrial CyberSecurity
N9 3aLUMThI aBTOMaTU3UPOBaHHbIX pabounx MecT U cepepoB ACY Tr1
(aBTOMaTU3NPOBAHHOM CUCTEMbI YMPABAEHNS TEXHONOrNYECK/M
MPOLLEeCCOM) OT BPEAOHOCHOrO MPOrPaMMHOro obecneyeHms.

- HacTpolika LeHTpanMsoBaHHOro YnpaBneHns 1 c6opa aaHHbIX
COBbLITUIN NHPOPMALIMIOHHOW 6Ee30MacHOCTY, UTO OBecneurBaeT
onepaTVBHbI MOHUTOPUHT 1 pearpoBaHve Ha NoTeHLabHbIe
Yrpo3bl.

- [NpoBeneHne obyueHs CoTPyOHUKOB «EBpPOXuM» B KazaxcTaHe
Mo NCMNOJIb30BaHUIO BHEOPEHHbIX PELLEHU AN 9P PEKTUBHOIO
yNpaBneHVs CUCTEMOM 6E30MacHOCTI.



Kaspersky
Industrial
CyberSecurity

MpenmyLiecTsa
Kaspersky Industrial
CyberSecurity

- ObecneynBaeT KOMMIEKCHbI
NOAXOM, K 3aLLMTE TEXHOMOrYECKOoM
NHPPACTPYKTYPbl Ha YPOBHE CETUM
KOHEYHbIX Y3/10B

- lNopnoepxvBaeT 6onee
40 cneunanmsnpoBaHHbIX
NPOMBbILLAEHHBIX IPOTOKOOB 1 6onee
65 TUMNOB YCTPOWCTB

- VimeeT 6onee 100 cepTudmkaToB
COBMECTUMOCTW C PELLEHUSMU
npowussoauTenen ACY Tr1

- Ceptudukatel PCTOK n ®Ch

Makcum BonogumH

HauvasnbHuK ynpasneHus
LMPPOBN3aLIUN 1 aBTOMAaTU3AL
B «EBpOXnM-KapaTay»

Banepuin 3y6aHoB

YnpaBnstoLmii ANPEKTOP
«JlabopaTopum Kacnepckoro»
B KasaxcTaHe, LleHTpansHo Asunn
1 MoHronmmn

O pelwweHnn

Kaspersky Industrial CyberSecurity (KICS) — aTo cneumannsnpoBaHHas
npomeiwneHHaa XDR-nnatdopma, paspaboTaHHas 19 KOMMIEKCHOM
3aLUNTbl OCHOBHbIX KOMMOHEHTOB CUCTEM aBTOMaTV3aLMN
nynpasneHnsd npom3BoaACTBOM Ha BCEX YPOBHAX. OTnnyHas
WNHTErpaLms KOMNOHEHTOB NNaTPOPMbI APYr C APYroM NO3BONSET
LleHTPaNn30BaHHO KOHTPONNPOBaTb BCE Pa3pO3HEHHbLIE
MPOMBbILLUNEHHbIE CETN, pa60qv|e MecCTa N CUCTEMbl aBTOMaT3aL .
OTO CNOCOBCTBYET MOBbLILLEHNIO OCBEAOMIIEHHOCTW O CUTYaLM

1 6onee adPEKTUBHOMY MPOTUBOOENCTBMIO CIIOXKHBIM YrPO3aM.

«

BHeppeHue pellenui «Jlabopatopum Kacnepckoro», Bkouas
Kaspersky Industrial CyberSecurity, no3Bonmno Ham 3Ha4NTENbHO
MOBBLICUTb YPOBEHb 3aLUUThl Haleln VT-nHPpacTpyKTypbl,

UYTO KPUTUYECKMN BaXKHO A1 CTabunbHOM 1 6e30onacHon paboTbl

npon3BoOACTBEHHbIX MPOLECCOB.

«

B ycnoBugx pacTyLLmx Knbepyrpo3s Aas NPOMbILLIEHHOrO CEKTOpa
HaOEXXHas 3aLmMTa KPUTUYECKOM MHPPACTPYKTYPbl CTAHOBUTCS
HEOBXOOMMbIM YCIOBMEM AN CTabUbHOM PaboThl MPeLnpPUSTIN.

Mbl pagbl, YTo KoMmnaHus <EBpoXnm-KapaTtay» Bbibpana Hally peLLeHNs
05 obecneyeHns 6e30NacHOCTY CBOMX NMPON3BOACTBEHHbIX
NPOLLECCOB, MOATBEP>KAas BbICOKYO 9GPEKTUBHOCTb N HAAEXHOCTb
Kaspersky Industrial CyberSecurity.

kaspersky

[TooMbILLNEHHaS
KNGepyCcTonunBoCTb

8 waroB ons 6€30nacHOCTU BalLero npeanpudaTis

MowaroBbIn, CTPYKTYPUPOBaHHbIV MOAX0D 06eCcneunT yCTOMYNBOCTb
MPOMBILLMIEHHBIX KOMMaHWM K KNoepyrposam. [ocMoTpuTe, Kak 3alLmMTUTb
npeanpusaTre, obecneyrs CTabunbHOCTb 1 6e30MacHOCTbL NPOLLECCOB

B COOTBETCTBUM C HOPMAaTMBHbBIMU TPEOOBaHUSIMW.

@ ©, ©,

MpoBeauTe IeTanbHo ObecneubTe
VHBEHTapU3aLMIiO akTUBOB OLIEHUTE PUCKM 6a30BYtO 3aLLNTY
BoisBute [MpoBeguTe OonTumMmnsnpyimnTe
yrposbl 1 aHOManmm ayamT 6e30MacHOCTM cerMeHTaumo

1 3OHMPOBaHME CeETU
YeunbTe NoprotoBbTECH
SOC K ©6y4yLLVIM BbI3OBaM

MoppobHee:



CCTEMA BUNAEO-
Tarapcr: KOHOEPEHLI,
e oy CO30AHHAY

KomnaHng cneunann3npyertca Ha v :.. B TATA P CTA H E
nporpaMmMHOro obecrnevyeHns n opr

06opynoBaHng, NpeaocTaBnseT npodeccy
B 06n1acTN MHPOPMALIMOHHOI Ge3onacHoCTH, N
N TEXHNYECKOI noanepxke nHGopmaLnoHHb
CO3/JaeT PeLleHnd B 4acTy aBTOMaT3aL iy NPOLLEeCCE
n apdekTnBHOro ynpaeneHuns NT-nHdpactpyKkTypoi, yaens LLInpoKuii dyHK

0co60e BHMMaHue 3awuTe ot covael\neHHblx yrpos, BKioyas 1 CUHXPOHHbII NepeBon
PafANo3EKTPOHHOE NPOTNBOAENCTBIE 1 3awwmnTy oT bnJlA.

1ZUM

HapexxHag n 3awuieHHas
nnatopma BKC

KomaHnga AO «UWT PT» peannsyet TeXHOMOrnu,
COOTBETCTBYIOLLMNE 3aNpOCaM BPEMEHMU, 11 B HAacToSLLee BpeMS )
SBNAETCS PErMOHanbHbIM NMAEPOM B chepe peLleHnin Bonee 2000 coBellaHnii
NCKYCCTBEHHOIO NHTENNEeKTa Ang rocygapcrea n busHeca. MpasuTenscTsa PT B rog
HelipoceTtn «lfocnpomnT» 1 «TenenpomnT» NO3BONSIOT pellaTh
6onee 150 npodeccnoHanbHbIX 3a4ay C MOMOLLbIO
IcKyCcCTBEHHOIO MHTENNEKTa — OT HannUcaHns Nucem

[0 noacyeta CMeT, BEPCTKIN Npe3eHTaunii unv aHannsa
6onbWwnX TabNNYHbIX OAHHbIX.

ﬂ BO3MOXHOCTb MHANBNAYANTBHOIO
ObpeHanpoBaHns nHtepdelica

£
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-lNocTaBKa 1 BHeApeHne poccuinckoro - EguHag undposad nnatpopma ’

nporpaMmMHOro obecnevyeHns «AK bapc» .

n obopynoBaHung

Sk - 3aka3Hag pa3paboTka ‘ F
(nmnopTo3ameLleHne)
N TEXHMYEeCKaq nogaepxka ‘

- 06ecneyeHne NHGOPMALNOHHOI NHPOPMALNOHHbBIX CUCTEM ‘ '

6e30nNacHOCTY KOMMaHWIA,

MEPONPUSTUI, MHHOPMALINOHHBIX -TpoeKTbl B 06nacTn /IcKyCCTBEHHOIO |

; NHTENNeKTa n poboTtmnsavumm
cuctem
npoueccos -

- COBCTBEHHDIN yO0CTOBEPSIOLLII .

€ s Sy - PagnoanektpoHHasa 6opbba 3
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\
LEEHTP MH®OPMALIMCHHbIX B undopmaruzauun E E ' LEHTP MHPOPMALIMCHHbIX B nHdpopmaruzauun
( @ TEXHONOTWK FECTIYSIEM n undpoBuauun ( @ TEXHONOTWW PECHYENIKA 1 undposmnsaynn
TATAPCTAH € 2009 roga TATAPCTAH ¢2009 roa



MpoTnBoaencTemne Knbepyrposam
Ha NHGOPMALNOHHbIE pecypcChbl

ObecneyeHne 6€30MaCHOCTI rOCyAapPCTBEHHbIX
NHPOPMALOHHbBIX CUCTEM, KPUTNYECKI BaXKHbIX
06bEKTOB NHPOPMALMOHHON NHPPACTPYKTYPbI

N CCTEM NEPCOHANbHbIX AAHHbIX.

a —~— 7

s N
- Pa3pabaTtbiBaem apxuTeKkTypy - O6beanHgem B NpoeKTax
cucteM MHGOPMALLNOHHO pa306LWeHHbIe TEXHOMOINYECKIe
6e3onacHocTun KOMaHAbl

- OnbIT nocTpoeHuna SOC (Security
Operation Center)

- CoyeTtaem peLeHns pasHbix
POCCUINCKNX BEHAOPOB

. . e u

f LUEHTP MHOOPMALIUOHHbIX B nHdopmarmnsauun E E
k' TEXHOJ1OTM PECIYBJTNKA n undpoBuauumn
TATAPCTAH ¢ 2009 roga

TeXHONOrm4ecKunii CyBepeHnTer:
OT 3aBMCUMOCTI K YNPaBNEHNIO

B ycnoBusx reononnTnyYecknx N3MeHeHNii 1 yxectoye-
HNS CaHKLUMOHHOrO [aBfeHnsd BOMPOC nepexoja Ha
0TEYEeCTBEHHOE NporpamMmmHoe obecrnevyeHme nepecran
6bITb NPOCTO PeKOMeHaLMell — OH cTan KPUTUYECKIM
$aKTopoM YCTONYMBOCTY FOCYOAPCTBEHHOMO ynpasre-
HUS, 3KOHOMUKI 11 coLmanbHoli chepbl. Vicnonb3oBaHume
3apybexHoro MO HeceT B cebe pucKM npekpaiieHund
TEXHNYECKON NOAAEPXKW, OTCYTCTBUS OOHOBNEHWI
6e30MacHOCTI, YTEYKN AaHHbIX U NOTEHLMANbHON y93-
BUMOCTU KPUTUYECKOIN NHPOPMALMOHHON MHPaACTPYK-
Typbl. Ong Pecny6nukn TatapctaH, KoTopas Tpaguumn-
OHHO HaxoAWMTCS B aBaHrapae LndpoBoii TpaHchopma-
uunn, obecnevyeHre TEXHONOMNYECKOro CyBepeHmnTeTa —
3TO He NPOCTO cTpaTternyeckad Lesnb, a 0OCHoBa Ang CTa-
O6UNbHOrO Pa3BUTNS BCEX OTpacneit: oT 34paBooOXpaHe-
HUS 1 06pasoBaHng [0 KX 1 NpoMbILWIEHHOCTI.

be3onacHOCTb AaHHbIX 1 3aWNTa

OT Kubepyrpos

Mwurpaums Ha oTe4eCTBEHHOe MporpaMmMHoe obecneye-
HUe HanpPSMYyto CBY3aHa C MOBbIWEHEM YPOBHS NHOOP-
MaLVOHHOIN 6e3onacHocTu. Poccuiickne onepaumnoH-
HblE CCTEeMbI, CUCTEMbI YNPaBNeHNs 6a3amu OaHHbIX 1
oducHble NnakeTbl pa3pabaTbiBaloTcs C y4eToM TpeboBa-
Hulik ®CTIK n OCB, 4To NO3BONSET UCKMOYUTL «3a-
KNaaKn» 11 HEKOHTPONMPYEMYIO Mepeaayy AaHHbIX 3a
py6ex. [ng rocygapCTBEHHbIX N MYyHULUMNANbHbIX
YUYPEXAEHNIA, paboTaloWwmx ¢ NEPCOHANbHBIMMN AaHHbI-
MW rpaXkhaH 1 CBeAEHNSIMI, COCTaBNAIOLLUMI CIYy>Ke6-
HYIO TailHy, NCnosb3oBaHne cepTMHULIPOBAHHONO POC-
cuiickoro MO dBngercs o06s3aTeNbHbIM  YCIOBUEM
cobnogeHns 3akoHoaatenbctea. AO «LIAT PT» obnana-
€T BCEMUN HEOOXOANMbIMY NNLEH3VNSIMI 1 KOMMETEHLN-
aMK, 4TOObI MPOBECTN MOJHbIA ayAWUT MCMONb3yeMoro
MO, cnpoeKTNpoBaTb apXUTEKTYPY MMMNOPTO3aMELLEH-
Holl MHGPACTPYKTYpPbl 1 06ecnevynTb GECLIOBHYIO MU-
rpaunto 6e3 notepn AaHHbIX N MPOCTOEB B paboTe.

3akoHopaTenbHoOe perynmpoBaHune
HopmaTtunBHas 6a3a B chepe MNopTo3aMeLeHns N NH-
dopmaunoHHoli 6e3onacHOCTY B NOCNeAHNE roabl npe-

i UEHTP MHOOPMALIMOHHbBIX
k TEXHOJIOTMU PECTTYBJTVKA
TATAPCTAH

Tepnena KapAuWHanbHble  W3MEHEHW$, YCTaHOBWB
YeCTKue TpeboBaHNS AN19 BCEX KaTeropuii opraHmsa-
uumii. Ykas MNpesnpeHta PO ot 01.05.2022 . N2 250 «O
LOMNONMHUTENbHBIX Mepax no obecneyeHumio nHdopma-
LMOHHOIU 6e3onacHocT P®» onpenenun Kiwyesble
OpraHn3aLoHHbIe N TEXHNYECKNe Mepbl 3awwuTbl. Co-
rnacHo JOKYMEHTY, pykoBoanTenu denepanbHbix opra-
HOB, rockopriopauuii n cybbekToB KV 0693aHbl BO30-
YXUTb MOJSIHOMOYMS MO 0becnevyeHnto NHGOPMaLNOHHOI
6€e30MacHOCTMI Ha 3aMecTUTeNns PYKOBOAUTENS UM CO-
30aTb Cneunann3npoBaHHble CTPYKTYPHblE Moapasge-
neHns. Kpome TOro, yCctaHOBMIEH 3anpeT Ha MCMosb30-
BaHue CpeacTB 3awunTbl MHGOpMaLuy, CTpaHol npounc-
XOXOEHNS KOTOPbIX SBMASIOTCS NHOCTPAHHbIE rocyaap-
CTBa, COBepLUaloLLe HeapyXecTBeHHble aeicTteus. C 1
gHBapsa 2025 roga opraHn3aLm He BNpaBe Nonb30BaTb-
CSl TaKUMI CPeacTBaMm 3aLLKThbl, @ TAKXKe cepBMcamui no
ob6ecneyeHuto b, npeaocTaBNgeMbIMN KOMMAHNIMMN 13
HeLPY>eCTBEHHbIX OPUCANKLNIA,

Ewe 6onee 3HayMMble N3MEHEHMNS BCTYMWIN B CUYy C
npuHatnem @epepanbHoro 3akoHa otT 07.04.2025
N2 58-d3, KoTopbIii BHeC nonpaBku B PefepasbHblii 3a-
KoH N2 187-®3 «O 6e30macHOCTY KpUT4ecKoin nHdop-
MaLMOHHOA MHpPacTPpyKTypbl P®». HOBbIA 3aKOH,
BCTynawowmin B cuny 1 ceHtabps 2025 roga, BBOAUT
MPSMOI 3ampeT Ha WCMONb30BaHME Ha 3HAYMMbIX
obbekTax KWW nHocTpaHHOro nporpammHoro obecne-
YyeHuns. OTHbIHE Ha TaKNX 06BEKTaX pa3peLleHo npume-
HATb UCKNounTenbHo IO, BKIOYEHHOE B efuHbIN
peecTp 0TeYEeCTBEHHbIX MPOrpamm, N1bo ncnonb3yemoe
B rOCYLAapPCTBEHHbIX MHHOPMALMOHHbIX cucTtemMax. [1o-
KYMEHT TaK)Xe yCTaHaB//BaeT OoTpacneBble 0COOEHHO-
CTV KaTeropmpoBaHus o6bekToB KWW, TpeboBaHua K
nporpaMmMHo-annapaTHbiM CPeacTBaM, a TaKXKe KOH-
KPETHbIE MOPSAOKMN N CPOKM MEpexoda Ha poccuiickmne
pelweHuns, 4to GaKTN4ecKn 3aBepaetr GopMrpoBaHne
3aKOHOLATENIbHOTO KOHTYpa TEXHOMOMMYeCcKoro cyBepe-
HUTeTa CTPaHbI.

B nidopmartuauun E E

1 undposmnsaynn
€ 2009 ropna



VimnopTo3amelieHne

[MporpammHoOro o6ecneyeHuns

- Ykas lNpe3ungeHta PO ot 01.05.2022 r. - N3meHeHnsa B ®3 N2187 (N2 58-®3 ot
N2 250 «O gOonONHUTENbHBIX Mepax Mo 07.04.2025) «O 6e3onacHocTn KN

NHGPACTPYKTYpPbl PO »

obecneyeHnio NHPOPMaLNOHHOI
6esonacHocTn PO»

-
- KomnnekcHbI noaxoa, K nepexony - Peectp poccuirckoro MO: rapaHTud
Ha oTeyecTtBeHHoe M0 (OC, CYbA, neranbHOCTN N 6e30NacHOCTN.
OpuCHbIe NaKeTbl). - Jlyylume ueHbl AN 3aKa3yKoB
- PekomeHpoBaHHble MuHungpbl 6narogaps MakCMasnbHbIM
Poccun nporpamMmmHbie NPOAYKTbI napTHePCKMM cTaTycam
N onepaunoHHble CNCTEMDbI AO «UWNT PT» y BCex BEHOOPOB
.

MOPTOENb NMAPTHEPCKWNX MNPOAYKTOB CO BCEMI
KPYMHbIMI BEHOOPAMW

- \/
(ASTRA LINUX alf..fé! RURST 49'“ P7-00UC =I!E,£l, Iite

BT LeUE TRAE

L]

@nAT (@ tech INANOCAD {antor .22

o KGEP YQanmaprm ENAEY 'DATA;% Q OpenYard

Bakan

TEXHOJTIOIMMI PECTYB/IMKI n undposuauun

( ( / LLEHTP MH®OPMALIMOHHbIX B nHdopmarmnsauun E E
l
TATAPCTAH ¢ 2009 roga E

ABTOMATN3ALNA
[NPOLIECCOB
POBOTAMIA RPA

Hes3aBucmmbin
NHTErpaTop B obnacrtn
RPA-TexHOnoruim

- YBENN4YeHme CKoOpocTn 06paboTkuy
DaHHbIX 00 75%

- [oBbIWeEHNE CKOPOCTI BbIMOIHEHNS
3agay > 90%

- ABTomartm3aumg oo 80% Bawwmnx
PYTUHHbIX 3a4a4

LA R
- e e
T L .l‘
- e
gl

UEHTP MHOOPMALIMOHHBIX B mnd)opma;vlsaumm
TEXHOMNOTMK PECYETAKMA 1 undpoBNIaLIAN
TATAPCTAH ¢ 2009 roga




EXCELLENT PLANT
INTELLIGENT CONTROL

UckyccTtBo achdekTmBHOro nponssopactea: UHTennekr n YnpasneHue

radik.shaikhutdinov@epic-kzn.ru  +7 917-393-41-71
https://epic-kzn.ru/

Cucrema ro6axbHOI JMHAMUYECKON ONTUMU3ATINN: HOBAsI MapaiurMa
ynpasneHusA HedTenepepadaTbIBaOINIM IPOU3BOICTBOM

Paoux Illaiixymounos, k.m.H., zenepanvuvtii oupexmop OO0 «IIIVK»

He¢renepepaborka Ha mopore HOBOII 3¢ PeKTUBHOCTH

CoBpeMeHHbIIT HeTenepepabaThIBAOIINII 3aBOJ, IIPEICTABIIACT COOOI C/IOKHENIIYI0 COBOKYII-
HOCTb B3a/IMOCBSI3aHHBIX IIPOLIECCOB, 3P PEKTUBHOCTb KOTOPBIX HAIPAMYIO OIpefie/iieT KOHKypeH-
TOCIIOCOOHOCTD NPeANpUATHA. 3a IOCTeHNe JeCATWIETUA OTPac/Ib MPOIUIA 3HAYUTE/IbHBIN IyTh
undpoBusanuu: OT BHeApeHns 6a30Bbix cructeM apromarusanun (ACYTII) no ncnonp3oBanms cu-
cTeM ycoBepiueHcTBoBaHHOTO yrpasiaenus (CYYTII), obecneunBaomyux T0KaTbHYIO OINTUMU3ALINIO
YCTaHOBOK.

OpHako 1o Mepe pocTa TpeboBaHMIT K MAP)XMHATbHOCTY U ITMOKOCTHU MPOU3BO/ICTBA CTAHOBUTCS
OYEBMIHO: TIOTEHIIVA/ JIOKA/IbHBIX Y/IY4IIeHUI ITOCTeNIeHHO uc4yepIbiBaeTcs. JJaxe BbICOK0I(Ddek-
tuBHble CYVYTII, onepupyromme CI0KHBIMY MHOTONIAPAMETPUYECKUMM MOJIE/IIMY, OCTAIOTCA Or-
PaHNYEHHBIMY paMKaMI OTZE/IbHBIX TeXHOJIOTMYECKNX OOBEKTOB 1 He YYUTHIBAIOT 00IIIe3aBOICKIIe
LIe/IM B PeXXUMe PeaJlbHOTO BpeMeHU. B 9TMX yC/IOBMAX KIIIOYEBBIM BEKTOPOM Pa3BUTHUA CTAHOBATCS
CUCTEeMBI HOBOTO Kiacca — rnobanbHol muHammdeckoir ontuMusanuu (CIJO), obecrieunBaronum
CUHXPOHU3ALMIO TPOU3BOCTBEHHBIX pellleHI T ¢ OM3HeC-1e/IIMU PeFIPUSITHSL.

ITpo6nema «py4HOIT AMBI» MEXXAY IUIAHOM U MCIIOTTHEHIIEM

Ha 6onpmmacTBe coBpemenHbix HII3 cucrembr CYVYTII ycrenrHo penraror 10KanbHbIe 3a/jaui:
CTaOMIM3MPYIOT TEXHONOTMYECKUE PEXMMBbI, MOBBIIIAIOT BBIXOJ II€IeBBIX IMPOJAYKTOB ¥ CHIDKAIOT
5HeprornorpedIeHNe Ha KOHKPETHBIX YCTAaHOBKAX. JTO IIPOBEPEHHBIN MHCTPYMEHT C MOHATHOM 5KO-
HOMMKOI1. TeM He MeHee, P TaKOJ OpTaHM3alMN ABTOMATH3AIM BO3HUKAET 3P deKT «TOKaTbHOTO
OINITMMYMa»: KX/ CUCTeMa CTPEMUTCA K CBOUM IIeTIAM, He MMes IIO/THOM MHPOPMaIMM O TEKYIINX
5KOHOMMYECKVX IPMOPUTETAX 3aBOJIA ¥ COCTOSHMUM CMEXKHBIX ITe€Pe/ieoB.

OnTUMu3aToOp YCTAaHOBKM He «BUIMT» TEHEBBIX IIeH IPOAYKTOB M 3aTPy3Ky COCEIHUX CeKINIA,
II09TOMY He MOXKET OLIeHUTb, HACKOJIbKO €0 TeKYLIUII PeXUM BBITOJieH NPefIpUATUIO B JAHHBII
KOHKDETHBII yac. B pesy/bTaTe MeXXy ypPOBHEM Ka/lleH[JApHOTO I/IAHMPOBAHNSA M YPOBHEM UCIIOTTHE-
HIISL COXPAHAETCS TaK HasblBaeMasl «pydHas siMa». OIepaTopbl MOTY4YaloT 3aJaHNA Y KOPPEKTUPYIOT
UX MICXOJIl U3 CBOETO OIBITA, a ITTAHMPOBIIMKH NI€PeCYUTBIBAIOT I/IaH IPU U3MeHeHNAX. VIMeHHO B
5TOM pa3pbIBe HAKAIUIMBAIOTCSA IOTEPU MOTEHIMAIbHO IPUOBLUIN, KOTOPbIe HEBO3MOYKHO YCTPAHUTD
JIOKa/IbHBIMM YTy4LIEHUAMMN.

CI'TO: koHnmenumsA uM@pPoOBOro CBA3YIOLEro 3BeHa

OTBeTOM Ha yKa3aHHbBIE BBI30BBI CTa/Ia KOHLENINA I7I00TbHOM AVHAMIYECKOV ONTYMU3AIVIN,
paspaboTaHHas 1 BIlepBble peaq30BaHHas B IPOMBIIIIEHHOM MacuiTabe B Poccum kommanmeit
000 «AITUK» (r. Kazanb).

CI'’IO mpepcraBnser co6ol BepXHEYPOBHEBYIO CUCTEMY YIIPaB/IeHN A, KOTOpas pelaeT Clemyo-
11e 3afadn:

« uHTerpupyer CYYTII Bcex TeXHOMOIMYECKUX YCTAHOBOK 3aBOJIa;

o CBA3bIBaeT YpPOBEHD YIIpaB/IeHNs C CUCTeMaM! ITaHKpoBaHusd, TakuMu Kak RPMS, PIMS nnun

nokanusosaHHble [10;
o (opMUpYyeT eiNHOE ONTUMM3ALMOHHOE IIPOCTPAHCTBO IPeIPUATHSA;
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e II03BOJIAET CTPYKTYPMPOBAHHO BU3YaIM3MPOBATh Lie/ieBble 3HaY€HNA BCEX K/II0YEBBIX IapaMe-
TPOB TEXHOJIOIMYECKUX IMIPOLIECCOB B PEaIbHOM BPEMEHM, IIOCPECTBOM KOTOPBIX peIIaeTcsa
3ajiaya MOBBIIEHN 3PPEKTUBHOCTY IKCIUTyaTAL[ N AKTUBOB.

Baknast ocobennocts CITIO — mrHaMu4YeCcKuit Xapakrep OnTMMu3anuu. B orindne ot cratude-
CKUX IOAXOMIOB, CHCTe€Ma HEIPEPBIBHO KOPPEKTUPYET Lie/ieBble 3HAYeHM A TapaMeTPOB, YIYUThIBAET 13-
MeHEeHNA IPON3BO/ICTBEHHOTO II/IaHa, Pearnpys Ha OTPaHMYEHNA ¥ BO3MYILEHNA B PeaIbHOM BPEMEHM.

®axTtiuecku CI'TIO BBIIONHAET POJIb II00ATIBHON QYHKIUY ONTUMM3ALIUY, TPAHCIUPYSA CTpaTe-
rUYecKue Lenu IpefIpuATIa B KOHKpeTHble 3afanus st CYYTIL

ApxuTeKTypa: NUHTerpanys:A BceX ypOBHEN yIpaBIeHNA
CoBpeMenHas apxurekrypa umdposoro HII3 mpepcrasnser coboit mepapxuio, BKITIOYAIOLIYIO
cnepytomye kmaccol cucrem: ACYTIL, CYYTIL, CI'IO, MES (onepatuBHOe 1 Ka/lleHAapHOE IJIAaHNPO-
BaHme) 1 ERP (ynpasnenne pecypcamu 1 6usHec-1poleccamn).
B sroit ctpykrype CI'JJO 3aHMMaeT KII0YEBYIO MTOSUIUIO s
CBSA3YIOIIETO 3BeHA MEX/y CTpaTerueil 1 TexHoorueit (puc. 1). iy
CucreMa BBITIO/HACT CIeAYIONIe PYHKIVIN:
e VIIpaBJ/IeH)e Ka4eCTBOM U 00 beMaMy IIPOAYKIIVI;
o ONTUMM3ALNA PELENTYP CMELIEHN; Kanpaneg [ ey
 KoopanHanus paborsl Bcex CYYTII;
e y4eT IIPOM3BOAICTBEHHDBIX I SKOHOMIYECKIX OTPaHIIEeHIIT;
o KOHTPOJIb VICIIOJIHEHMSI IPOVM3BOJCTBEHHOIO II/IaHA.
ANTOPUTMUYECKM YIIpaBIeHME peanu3yercs MO KacKafl- T st chop et
Homy npuHuuny: CIZIO dopmmpyer IiefieBble 3HaYeHNUA I
KoHTponupyembix mapamerpos (CV) B CYVYTII, xoropsle, B
CBOIO OYepefib, A/ITOPUTMAMY IIPOTHO3UPYIOLETO YIIPaBIeHNA YIPABIITIOIMX crcTem
. (3e/IeHBIM BbIfIeTIeHbI YPOBHU
o mopensam (MPC) obecrieumBaroT HOCTU KEHME 3TUX IiejIei sxcriepTss: 000 «ITTNK>)
Ha ypOBHE Te€XHOJIOTMYEeCKOro Ipouecca. Ha puc. 2 npusenen
6nounslit mpumep peanusanuu CI'TTO. OueBnano, uro kKomnereHuyu creruanucto CITO BeIxomsT
3a pamku 6asosoit aBromarusanyy (ACYTII) u CYYTII Ha ypoBeHb S5KOHOMMKM IpPefUpUATUA U
TEXHOJIOTMYEeCKOTO BUIEHbSI COBPEMEHHOTO KOMIUIEKCa IIPOM3BOJICTB HedTenepepaboTky 1 HedTe-
xumun. O6srano CYYTII BHenpsieTcs 6e3 ydeTa BO3SMOXHON MHTEIPAlMM CUCTEM BEPXHETO YPOBHSL.
[Toatomy crienmanuctel CI'JIO mo/mkHbI MMeTb 60mbuIoN onbiT BHegpenus CYYTII pua oneparus-
HOIJI ee aKTya/IM3aluy I MOJepHM3aLny, 1mbo pa3paboTku ¢ Hyns B mpouecce BHenpenusa CIJJO.
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ITpuHIMI paGoThI: ypaB/eHNe Yepe3 «KayeCTBO—KOTNIECTBO»

B ocnose CI'TO neXXuT IpMHLUII yIIpaBIeH): Yepe3 B3aIMOCBA3b IIapaMeTPOB «KayeCTBO—KO-
TMYECTBO» U «3aTrpy3Ka—BbIXofl HpopyKuun». Ha Bxoge kontpomnepos CI'JO cnenyromue faHHBIe:

o IUIaH IIPOM3BOJICTBA U TeHEBbIE IIeHbI IPOAYKTOB M3 CUCTEM IVIAHVPOBAHMS;

o TEKYyIIVe TeXHONIOTMYeCK)e OTPAHNYEHNA Y COCTOSHIS IIPOLIeCCOB;

o (akTIYeCKye I0Ka3aTen paboThl CMEXHBIX ITepefie/IoB.

3amaun ynpasnenus g CI'Z1O Mo>xHO chopMyIpoBath B BUJie ITOVCKA ONTHMA/IbHBIX 1Ie/IeBBIX
3HaYeHMIT KayecTBa IPOAYKTOB V/VIN IepepacipeesieHNs 3arpy3ku yCTaHOBOK. TakuM o6paszoMm,
HOAepKaHye TpedyeMoro oo’beMa IMPOAYKINMHM JOCTUTAeTCs Yepes I'MOKoe yrpaBjieHye Ka4yeCTBOM B
TOIyCTUMBIX AMalla30Hax.

BHenpeHHast KOHILIENIIVS TO3BOJISIET YBEMNYIMBATD BHIXOJ HarboIee Map KIHA/IbHBIX IIPOJYKTOB
IIyTeM CHIDKEHUA «3allaca IIo KadecTBY». B 1je/1oM, IporpaMMHO-aIapaTHbIl KOMIUIEKC CBA3KM CU-
crem ynpasnenus (CYYTII-CI'JO) ¢ onTUMU3alMOHHBIM IVIAHMPOBaHMeM 6€3yCTIOBHO II03BOJISAET
AIAIITMPOBATHCA K M3MEHEHMAM PbIHKA B Pea/IbHOM BPEMEHI.

IIpakTuKa BHeApeHuA: NepBbIil NPOMBINIICHHBIN ONbIT B Poccun

000 «IIIMK» obmagaeT MHOTOJIETHUM OIIBITOM U KOMIIETEHI[VAMY B 00/1aCTU IPOMBIIIITIEHHON
aBTOMarusanyy. Ha ceropHAmHmit feHb ycummamMu kommnanuy aBromarusyuposanbsl CYVYTII 6oree
[BAZILIaTV TIPOU3BOCTBEHHBIX OOBEKTOB HedTera3oXmmmueckoi u HedremnepepabaTbiBaromieil oT-
pacrneit PO. CriekTp pelraeMbIX 3ajjad OXBaTbIBaeT Kak crenyduieckyie BbICOKOCTOXXHbIE IPOIIeCCh
(monmMmepu3anys, OKMCIEHNe, IPOU3BOACTBO CUHTEe3-Ta3a M aMMMaKa), TaK ¥ KPYIHOTOHHa)KHBIE
yCTaHOBKM HedTenepepaboTKM, BKIHOYasA arMochepHO-BakyyMHylo Ieperonky (ABT), rupgpoxpe-
KVIHT, KaTAIUTYECKWIT KPEeKVHT, KaTaIMTUIeCKIil pUPOPMIHT ¥ N30MePU3ALUIO.

B yactu 6a30BOJI aBTOMATU3AIMM IPEAIPUATIIE BBIITOTHAET IOMTHBIN IIVIK/T TyCKOHA/IAJJ0YHBIX U
cepBUCHBIX paboT A coBpeMeHHbIX ACYTIIL. VMmxuunpunr ACYTII peanusyercsa cepruduiypo-
BaHHBIMI MH)XeHepaMI 1o cucTeMaM Pera6 u Yokogawa, BK/Iio4asi II0CTaBKy MMIIOPTHOTO 060py/0-
BaHNA, He MIMEIOLIEro OTeYeCTBEHHbBIX AHA/IOT0B. B unc/ie KII04eBbIX IIPOEKTOB C y4acTieM KOMaH/[bl
000 «3IMK» - Amypckmit [TI3 (ITAO «I'asmpom») n xommexc II1-600 (ITAO «HipkHekaMcK-
HedTexXmm»).

0606111251 M3/T0>KEHHBI OIIBIT, MOXXHO 3aK/IIOYNTh, YTO HAKOIIEHHbIE KOMIIETEHIIMN 1 OTpado-
TaHHasA MeTogonorua nos3poAnT OO0 «3IIIMK» ycnemHo pemarh 3afadn aBTOMaTU3alu Y ONITH-
MHU3aLY TeXHOMTOTUYECKMX IIPOLIECCOB BHE 3aBUCUMOCTH OT CTEIIEHM UX CIOXKHOCTHU, BKIIOYas He-
CTaHJapTHbIE U BBICOKOTEXHOIOTMYHbIE IPOU3BOAICTBA.

000 «32IIMK» - nepsas B Poccun xomnanus, sHegpusuias cucremy CI'TIO B IpOMBIILTIEHHYIO
9KCIUTyaTallMIo Ha HeTenepepabaTbiBaomieM 3aBogie. [IpoekT 3aTpoHy/1 6eH3MHOBbIE 1 [V3eIbHbIE
nynel Ydumckoro HII3 n Hosoitn (ITAO AHK «batnedTb»).

CI'IO 6bi1a peanmnsoBaHa Kak cAsymwolee 3seHo Mexxry CYYTII, cucremMoit KalleHTapHOTO IIa-
HUPOBAHMA M CUCTEMOJT pacyeTa peLenTyp cMelleHNs. PesynbratoM cTano GopMUpoBaHue efuHON
1(POBOIT BEPTUKA/IN YIIPABICHNA — OT IVITAHUPOBAHNA IO TEXHONTOTMIECKOTO UCIIOTHEHMA.

B 4nmcrie cylecTBeHHBIX COCTaB/IAIOUINX JAHHOTO OIIBITA CIeflyeT BbIe/IUTh:

1. KoMImeKcHbli MOAX0J Ha BCeX YPOBHAX aBTOMAaTH3auuu. Hamudme CKBOSHBIX KOMIIETEH-
it — ot ypoHA ACYTII 1o 3afa4y BepXHEypOBHEBOIT ONITUMM3ALNN — 00€CIIeYNIIO 1IeIOCTHOE BIje-
HII€e IIPOEKTa, a He OT/e/IbHBIX (PParMEHTOB.

2. Meroponornyeckas IMOATOTOBKA. BHeIpeHNIO IpelIecTBOBAIO JleTa/lbHOE 00C/IeoBaHNe
OM3HeC-TIPOIIeCCOB VM TEXHOJIOTMUIA, ITOC/Ie KOTOPOTo OBUIN pa3paboTaHbI MOZE/IN Y BBIIIOTTHEHO VIMU-
TallIOHHOE TECTPOBAHME.

3. Pa6oTa B yCIOBHMAX HETOTOBOI ONEPAIIOHHOI MOJIe/IN. AJITOPUTMBI HACTPANBA/IVCD B IJIOT-
HOM B3aJIMOJICICTBUY C IIPOM3BOACTBEHHBIMY CTY>KOaMU 3aKa3uMKa, C yYETOM pealbHBIX NPAKTHUK,
CYILLECTBYIOILMX OTPAaHMYEHNI U IPOMIO/KUTETbHOTO Npoliecca ONpefieNIeH s Kpyra KOHEeUHbIX IOJIb-
30BaTesen.

Haxonnennstit onpiT nospojster OO0 «IIIMK» tupaxkuposaTh pelleHne ¢ IpefcKasyeMbIMI
CPOKaMM ¥ pe3y/lbTaTaMy Ha OCHOBE OTPabOTaHHOJ METOMOTIOTYM ¥ U3BJIEYEHHBIX YPOKOB. Takas
9KCIIepTU3a ABJIACTCA Hanbosiee IIeHHO /1A MOCIeAYIOMNX BHEAPEHNUIT CUCTEM STOTO K/lacca. 3agada
ob/erdaercs Ham4meM CIelanucToB mMpokoro oxsara — oT ACYTII o mraHupoBaHus.
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OKoHOMIYecKNii 3pPeKT: OT IPOLEHTOB K MIVIINOHAM

ITpaxTuka BHegpenusa CYYTII mokasbiBaeT, YTO faXke IOKaIbHbIE ONTUMU3ALUN AT OILIyTHU-
MBle Pe3y/IbTaThl:

e YBe/M4YeHVe BBIXOJa IPOAYKIUY (10 JO/Iell IPOIIeHTa OT CBIPbA);

o CHIDKEHUe S9Hepronorpe6ieHns (TbICAYY TOHH I1apa B TOX);

o CTaOUIU3AINUS TEXHOTOTMYECKIX MTapaMeTpoB (CHIDKeHUe fuctepcni 10 60%).

Opnaxo Ha yposHe CI'TIO ad ekt npuobperaer cuCTeMHBIIT XapaKTep:

o MMHVMMI3AIVA OTKIOHEHU «ITaH—(aKT» KalTeHJapHbIX ITAHOB;

o IIOBBILIEHVE MapP>KMHAIBHOCTHU IIPOAYKTOBON KOP3MHB;

e CHIDKEHUe IIOTePb OT HeCOT/IACOBAHHOCTY YCTAHOBOK;

e COKpallleHVe B/IMAHNA YeJI0BeYeCKOTo paKkTopa;

* TIOBBILIEHNE OO1IEN YCTONYMBOCTY IIPOU3BOACTBA.

OkoHOMMYecKNT 3¢ (PeKT BO3pacTaeT B yC/IOBMAX BBICOKON M3MEHUMBOCTY PbIHKA, KOT/IA CYUCTe-
MBI YCOBEPIIEHCTBOBAHHOTO YIIPAB/IEHVSI CHIDKAIOT CBOIO 9 (EeKTVBHOCTD.

000 «9IIMK»: KoMneTeHIIUN, HOATBEPKAeHHbIE IPAKTUKOI

Komnanns crienmanusupyercs Ha pa3paboTKe ¥ BHEAPEHNN CYCTEM IIPOMBIIITIEHHOI aBTOMATH-
sanuu nonHoro nukiaa — or ACYTII o CI'IO. Ha puc. 3 npepcraBiieHbl KII0YeBble BeX) pa3BUTHA
KOMITaHU.
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Puc. 3. KnroueBbie Bexu pasButus Komnannu «IIVK»

KiroueBbie GaxTsr:

o 6osee 30 pea30BaHHBIX IPOEKTOB;

e ydyacTue B ITyCKOHanaaKe KpynHbix npoektoB ACYTII;

o 6onee 20 Buenpennit CYYTIL;

o niepBbIlt B Poccun mpombrenssiit mpoekt CITIO;

e 9KCIIEPTHU3a B MY/IbTUCUCTEMHOI MHTETPALMM BCEX YPOBHEI aBTOMATHU3AL[UM;

e OJIVH 3 CaMbIX IIMPOKMX OIIBITOB BHEJPEHN JIOKAIM30BaHHOTO IIPOIPAMMHOTO 00eCIedeHs

CYVYTII B Poccuu;
e OIBIT pPeaIM3aly CUCTEM Ha JJOBEPEHHBIX IPOrPaMMHO-ANIAPaTHBIX KOMIUIEKCAX C Y4eTOM
HOpPMaTUBHBIX TpeboBaumit PO B o6mactu nuGopManmoHHO 6€3011aCHOCTH.

OCHOBY KOMaHJIbl COCTaB/IAIOT MHXKEHEPBI-TEXHOJIOTY M CIILMAIUCThl 110 aBTOMAaTU3ALNU C
MHOTOJICTHVIM OIIBITOM B HepTeXuMuM 11 HedrenepepaboTKe, KAHANUAATDI HAYK C IPOM3BOACTBEHHBIM
OIIBITOM J BHE[IPEHMEM CHCTEM B MEXIYHaPOJHBIX IIPOeKTaX. Bee crenmanicTsl MIMEIOT CHeliann3in-
poBanHble ceptudukatsl B obmactu ACYTII, CYVYTIIL, ITV]I-HacTpoiike.

KoMmaHms BBIIOTHAET IPOEKTBI IOJ] K/IF0W», BK/IIOYAs:

o TIPOBeJieHIe IKCIIEPTH3bI, Pa3pabOTKy KOHI[ENTYaIbHBIX PeIIeHNI, KOHCA/ITUHT;

o IIPOEKTUPOBAHIUE;
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 pa3pabOTKy NPUK/IALHOTO IPOrPaMMHOrO 00eCIIedeHIs;

o BHEJIPEHNE;

o CONIPOBOXK/IEHNE U Pa3BUTHE CUCTEM.

000 «IMMK» ABngeTca MyIbTUBEHJOPHBIM MHTETPATOPOM CUCTEM aBTOMATU3ALMM OTEYEeCT-
BEHHOT'O J UMIIOPTHOTO Ipou3Bo/cTBa. Hallla yHuBepcampHas ruOKocTb B m1aTdopmMax BHEAPEHNUS
pacmpocTpaHseTcs 1 Ha pacmpenne ¢pynknmnonana wiargopm CYVYTII B o6/1acTb IpuMeHeHN a-
roputmos V.

Bynmyuiee orpacin: MHTeN/IEKTyanbHOE YIIPaB/IeHNe IIPOM3BOACTBOM

PasButue 11 poBBIX TEXHOMOIMII B HedTenepepaboTKe HeM36€XKHO BefleT K IIePeX0y OT aBTO-
MaTH3aLUy OT/eTIbHBIX IPOLIECCOB K MHTE/UIEKTYaTbHOMY YIIPaB/IEHNIO IIPOM3BOCTBOM B II€/IOM.

Cucrembl I7106abHOI AMHAMUYECKON ONTUMMU3ALMY CTAaHOBSITCS KIIOYEBBIM 3JIEMEHTOM 3TOII
TpaHcdopmMany, obecrednBas:

o CUHXPOHU3ALMIO BCEX YPOBHE! YIIpaBIeHIs;

e aJIANTAINIO K PPIHOYHBIM YCTIOBYIM;

o MaKCUMM3AIVIO 9KOHOMUYECKOTo 3 dekTa.

DakTudeckn pedb uueT 0 GoOpMUPOBaHNH «I(PPOBOTO MO3ra» MPEANPUATHUS, CHOCOOHOTO TIPU-
HVMATb ONTUMa/bHbIEe PellIeHNsI B peXXIIMe PeaTbHOTO BPeMEHIL.

3aknrouenne

Buenpenne CI'JO - 3T0 He pOCTO CAEAYIOMIL IITAaT aBTOMATHU3alliy, @ Ka4eCTBEHHBIN ITePeXOf K
HOBOMY YPOBHIO yIIpaBJI€H): IPOMBIITIEHHBIM Ipon3BoAcTBOM. OnbiT OO0 «3IIMK» gemoncTpn-
PYeT, 4TO TaKMe pelleHNs y>Ke CeTONH IMEIOT OTeHIIMAl peaIn3aly ¢ 9KOHOMIIecKuM s dexkrom
U CIIOCOOHBI CTaTh CTAHAAPTOM /IS OTPAC/IN, B OCOOEHHOCTM IIPY ONTHUMU3ALVM PabOTHI LIeTI0YeK
ycranoBok HII3 nop ynpasneHnem coBpeMeHHBIX nopgepxuBaeMbix CYYTII.

C Hay4YHO-TeXHMYECKOJ TOYKM 3PeHM:, NepBbINl onbT peanusaunuy npoekra CI'TO B poccnmii-
cKoit HepTenepepaboTke Ha HeprenepepabarsiBaromux npeanpuaTiax [IAO AHK «baurnedts» 1o-
3BOJINJI HA4aTh (POPMIUPOBAHIE METOJ0/IOTYECKIX OCHOB BHE[IPEHS 9TOTO K/Iacca CUCTEM.

KomMmaHum, KoTopble elle He 3aKOHYMIM Win He Hadanu BHepperye CYYTII, moryt noiitu cpasy
II0 IyTY KOMIUIEKCHOJ aBTOMaTM3alul C Y4eTOM IIpefjlaraeMOro HaMy IO[XOfia Ha eJUHON Ipo-
rpaMMHOII ITaTdopMe ¢ cOBpeMeHHOIT aganranyet kK 3agadam CI'JJO u momy4nTs crparermieckoe
IPEUMYIIEeCTBO — He TOJIbKO B 9 PEeKTUBHOCTI, HO U B CHOCOOHOCTY OBICTPO alalTUPOBATHCA K Me-
HAIOIEMYCS PBIHKY, YTO OCOOCHHO aKTYa/JIbHO B TEKYIUX YC/IOBMSAX.

Vimes 3a mne4amy paboTarOMINIT IPOMBIIUICHHBIN pedepeHc 1 0TpabOTaHHYI0 METO/OIOTIO, MbI
OTKPBITHI K IPOQECCUOHATIBHOMY AVATIOTY 1 TOTOBBI JISIUTHCS OIBITOM C KOJ/UIETAaMU IO OTPAaCIIN.
Ecnu TeMa CKBO3HOJ ONTUMM3AIMM aKTYa/IbHA JIA Balllero NpefupuaTusd — OyjeM pajibl COTPYIHNU-
JeCTBY.
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ITIPOBJIEMATHUKA

KoHTponb cocrosHusA Kaberneil, OTCIeXKMBaHNe UX TPACCUPOBOK M YIIpaBJieH)e JaHHBIMU [VarHo-
CTUKU U PECYPCHBIX XapaKTePUCTUK KaOelTbHOI IPORYKIVM SAB/ISAETCSA 3HAYMMON MPOOIeMaTUKOM i
6OJIBIIHCTBA IPOMBILIICHHBIX IPeAIPUATIIL. DTO CBA3aHO KaK C CYLIeCTBEHHOI TOIIOTIOTMYEeCKOI! pac-
Ipefle/IeHHOCTDIO Kaberlell B IPOCTPaHCTBe IIPOMBIIIIEHHOTO 00'beKTa, TaK ¥ C OTCYTCTBMEM Y CITY>K6 9KC-
IUTyaTaly OIIePATUBHO JHOCTYIIHON aKTyalbHO MHGOPMALIM O COCTOSHUY, CPOKAX TPeOyeMOro KOHT-
poini, 06CHY)KI/IB3HI/IH 1 peMOHTa Ka6eHbeIX TH/IHI/Iﬁ, a TaK)XX€ O €HKM BIMAHVA BbIIIENIEPEINCIIEHHDBIX
(bakTopoB Ha (QYHKIMOHMPOBaHNUE IOAKIIOYEHHOTO 3KCIUTYaTAIlIOHHOTO OOOpYyNOBaHMA, U ClIefoBa-
TE/IbHO, Ha COCTOSIHIE IIPOMBIIIIEHHOTO 00BEKTa B LIETIOM.

Yuer kabereit 1 pe3y/IbTaTOB MX JUATHOCTUKM B OONBIINHCTBE CTyvaeB BemeTcsi B 6yMakHOM Gop-
MaTe, 4TO C y4eToM 06'béMa MHPOPMALMM I CMEHAEMOCTH TIePCOHA/Ia MPUBOANUT K yTpaTe MOHMMAaHUA
TPACcCUPOBOK M COCTOSHMA Kaberneit. [l meificTByommx 06beKTOB Ipo6IeMbl YCYTYOIAI0TCA B TOM M-
CJIe TeM, UTO TI0 Mepe MCTeUeHNsI IIPOEKTHOTO CPOKa CIyXObI Kaberneit, TpebyeTcst mnbo Ux 3ameHa, oo
KOHTPOJIb COCTOSIHUA U IIPOJJIEHNEe CPOKA CITY>KOBI.

PEITEHME

I mpepocTaBlIeHVsl 9KCIUIyaTUPYIOIIMM OpraHU3alusAM yHOOHOrO VHCTPYMEHTA YIIPaBIeHUS
MH>KEHEePHBIMI JTAaHHBIMU KaOe/IbHOTO XO03siCTBAa Ha 0ase LM(POBBIX MH)XEHEPHBIX MCIOTHUTE/b-
HBIX MOJie/ieil NMPOMBIIUIEHHBIX OOBEKTOB B Cpefie YIpaBlaeHVs MHKeHepHbIMU pAaHHbiMu (CYVIIT)
«HEOCHUHTE3» I'pymnoit xommanmit «<HEOJTAHT» - ywactHuka Acconmanum «LludpoBble akTUBBI
IPOMBIIITIEHHOCT» — paspaborano undpo-umxeHepuoe perrenre «HEOCVMHTE3. Kabens: Cocrosi-
Hue, Pecypc» («<HEOCUHTES.KCP»). Perenne paspaboTaHo Ipu METORMYECKOI IOAfiep>KKe IPYTroro
y4yactHuKa Acconyanuy - AO «HMMNII», Begymieit opranusanym I'ockopnopaunnu «Pocatom» B 061mactu
IVMATHOCTVKIY U YIIPABJIEHVSI PECYPCHBIMY XapaKTepPUCTUKaMM Kaberell 1 97IeKTPOTEXHNIECKOTO 060py-
TOBaH!A Ha AaTOMHBIX CTAaHIUAX.

AO «HUMNII» obnagaeT 9KCKIO3MBHOI 0a30il AMAaTHOCTUYECKOrO 00OPYLOBaHMUA, YTO HO3BOJLAET
IPOBOAUTD LWIVPOKMUII CIIEKTP YCIYT IO AMATHOCTIKE COCTOSIHMAX Kaberteil Ha IPOMBIIITIEHHBIX 11 MHpa-
CTpyKTypHBIX 06beKkTax. Crenmamictsl AO «HVMII» MMeIoT 3HaUMTeIbHBII OIIBIT BBIIOTTHEHNS PpaboT
Ha [IPOMBIIIJICHHBIX 00 beKTaX pas/IYHbIX OTPAC/Ieil, pa3paboTKI HOpMAaTHBHO-METOAMYECKON JOKyMeH-
Tauuu B chepe yIpaBIeHUs PeCYPCOM I AMATHOCTUKY KabelbHOI MPOAYKIMN. DTOT OIBIT ObII peann3o-
BaH B Iudpo-umwkenepHoM perrernu « HEOCMHTE3.KCP».

JanHOoe peleHe obecrieynBaeT:

* Mogens gaunpix CYU «<HEOCUMHTE3», agantupoBaHHyI0 HOJ MPefMETHYI0 00/1acTh HOJ-

JIep>KKI 9KCIUTyaTaluy KabelbHOTO X035/CTBA.

* Benenne 6a3pl JaHHDBIX KabeTbHBIX MMHNIT 1 Kabertelt 00beKTa I UX 971eMeHTOB (My(QTHI 1 Ap.).

* OrcrexnBaHIe CPOKOB CIy>KOBI Kaberteit (BK/II04ast PpO/IEHHBIE CPOKY CITYXKOBI).

* OtcnexnBanne CpokoB ouepeHoro TOnP, Ha3HaAYEHHBIX CPOKOB KOMIUIEKCHOM JMArHOCTUKY

I'pynna komnaunit <HEOJIAHT» sABnserca pa3spa6oTYMKOM O0Te4eCTBEHHBIX pellleHit
B 00/1aCTH TeXHOIOTMIT NH(POPMAIIOHHOTO MOJICTMPOBAHILA Y YIIPABIeHNA )KI3HEHHBIM
IMK/IOM NPOMBINUIEHHBIX ¥ NHPPACTPYKTYPHBIX 00 BEKTOB:

Kabererl.
« Cucremsl ynpapnennsa numxeHepusivu ganusiMu (CYIT) «<HEOCUHTE3» . T y )
« 3D-CATIP «ITOJT/IHOM» CTTpI/[eI):Mepﬂoe IpeJcTaBlIeHre KabeIbHbIX TPacC C BU3yaIM3alell Ha MOJEMN UX XapaKTepu

Kouseprop nH>KeHepHbIX TaHHbIX Interbridge Pro. ..
¢ prop p A 8 ¢ ['eHepanuio AMHAMIYECKUX HACTPaMBaeMbIX OTYETOB, OOHOBI/IAEMBIX IIpU JoOaBIeHNN/ Y asTe-

HI/H/I/O6HOB}I€HI/II/I JaHHBIX COOTBETCTBYIOIINX KaOe/TbHbIX TMHUI U UX 9JIEMCHTOB, BKJ/IIOYaA
ABTOMATN3VPOBAHHOE Cl)OpMI/IpOBaHI/[e KabeTbHbIX JKYpHa/IOB, IIaCIIOPTOB KabebHbIX JIMHU,

Taxxxe 'K <HEOJIAHT» saBnsierca mupepom Accommanuu «[IudppoBsie akTuBbBI OTYETOB Ha OCHOBE PE3YIbTATOB IIPOBEJEHHBIX JMATHOCTUYECKNX MEPOIIPUATHUIL U JIp.
NPOMBILIEHHOCTN», HACYNTBIBAIOI el 60/Iee MOMTyTOpa AecATKA YYACTHUKOB, 00 befMHAIOLINX
CBOM KOMIETEHIINN [/Is1 pa3paboTKN MEKANCIMIUINHAPHBIX N PO-MH>KEHEPHBIX PeIeH NI, IPYIMEP ®YHKIIVIOHATIA PEINEHVIA

IPpMMEHAEeMbIX Ha Pa3IMYHbIX 3TallaX >KM3HEHHOIO IIMK/IA IPOMBIIIIEHHBIX 00bEKTOB. . .
p p I p Opnum n3 xmoueBblx 971eMeHTOB «HEOCHHTES.KCP» sBnsieTcs 97eKTPOHHBIN JMHAMUYECKUI

KaOe/bHBII KypHaL. Kakmas ero crpoka cOOTBETCTBYeT KOHKPETHOMY KaOello B KaOe/IbHOI JIMHNY, a
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HacTpayBaeMas CUCTeMa Pacl{BETOK CTPOK OTpakaeT 3a(MKCMPOBAaHHbIE COCTOSHMA (HAIpUMep, Ipo-
U3OIIeNINIT 0TKa3 Kabessa). CTonb1pl KabelbHOTO SKypHaIa TakXKe paclBeYNBAIOTCA, OTpakas Kak pe-
3y/IbTAThl INIAHOBBIX KOHTPOJIbHBIX MEPOIPUATHIL VIN UX IPUO/IIDKEHME, TaK 1 O/IM30CTh CPOKOB IIPOBe-
JieHNsI KOMIIEKCHOJ IMarHOCTUKM MY TEXHUYECKOTO 00CTy kuBaHus Kaberns (puc. 1).

i T
P e ol B e

Puc. 1

ITyrém BpIGOpa Kabensd B KabeIbHOM >KypHa/le MMeeTCs BO3SMOXKHOCTb IepeiiTi K aTpuOyTMBHOI
KapTouKe ero cBoyicTB. [Ipu 3TOM B MepapX4eckoM JiepeBe clieBa MOKHO BUJIETb, U K KaKoli KabeIbHOIl
JIMHUM TIPYHAJISKUT Kabelb, U K KaKOJl 9JIeKTPOCUCTeMe OTHOCUTCS Kabe/bHast MMHUA (puc. 2).

Puc. 2

Br160op B repeBe 06beKTOB Kabesist miu KabeJIbHON IMHUY [I03BOJISET MePeiiTy K OTOOpaskeHMIO ero/
ee TPaCCHPOBKI Ha TpeXMepHOII Mojemu obbekra. [Ipy aToM kabeb/KabeIbHas JIMHUSA paclBeINBACTCSA
co00pasHo ee TeKyleMy cocTossHuIo (puc. 3). TpaccupoBka ¢ pacBeTKO COCTOSHMUA Ha BU3Ya/IbHOI MO-
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Ie/M COTIPOBO>KIAETCS 0TOOpaskeHeM MOAK/IIOUYEHHOTO K JIVHUY YIIPABIAIOLIET0 Y 9KCIUTYaTallIOHHOTO
o6opynoBanysi. Taxke MMeeTCsI BO3MOXKHOCTD IPOCMOTPETh aBTOMATUYECKN TeHePUPYeMblil Ha OCHOBE
IaHHBIX CHCTeMbI HAaCHOPT KabenpHOI imHNN (puc. 4).
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Puc. 4

«HEOCHHTE3.KCP» 1103Bo1sIeT 0TOOpakaTh Ha TPeXMEPHOIT MO 00 beKTa BCI0 COBOKYITHOCTb
KaOeJIbHBIX IMHMIL B MacIiTabe OT OTHE/MbHBIX 9JIEKTPOCUCTEM, KaOeJIbHOTO X035IICTBA 3[aHN, LjeXa, 1O
HPOMBIIIEHHOTO 00beKTa (IUIOLIa/IKI) B [[eJIOM C 1{BETOBOI MH/MKAIIVell BbIOpaHHBIX XapaKTePUCTHK.
Tak, Ha puc. 5 0TOOPaKAITCSI KPACHBIM 1[BETOM KabeIbHbIe TUHNUMA, /151 KOTOPBIX IPUOIVDKAIOTCS CPOKM
TOuP, a Taxxe MOACBEYMBAIOTCS CBsI3aHHbIE C HYMM YIPaBJIAIOLIee ¥ SKCIUTyaTalMOHHOe 000pynoBa-
Husl. Ha puic. 6 )XenThIM [{BETOM BBIJIE/ISIOTCS KabenbHble TMHUM, /11 KOTOPBIX KOMIUIEKCHAS AMarHOCTI-
Ka I0/DKHA OBITh IIPOBefieHa B TEKYyIleM TOAy.
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Puc. 6

«HEOCMHTE3.KCP» obecnieunBaeT oToOpa>keH1e Ha TpeXMepPHOI Mofienu (C TOYHOCTBIO IO Cer-
MEHTOB HECYIUX 9IeMEHTOB Kabe/lbHBIX Tpacc) MecT oOHapyxeHus nedekToB Kabeseil (HapyuieHMs
U3O/ALY U np.), a TaK)Ke MecT TIOBBIIIEHHOTO HarpeBa Kabereit (puc. 7).

l

ITo mepe nposenenus pernamenTHbIX padbor « HEOCMHTE3.KCP» cocrasmsier niudpossie 61aHKM-
($hopMBL, B COOTBETCTBYIOLNE [TO/ISI KOTOPBIX COTPYAHUKY BBOZAT PE3Y/IbTAaTh IIPOBEEeHHBIX I3MEPEHMII,
a TaK)Ke BBIOMPAIOT 3aK/II0YEHNe O CTeIleHN pabOTOCIIOCOOHOCTH MCIIBITAHHON IMHNM. 3aTeM IPON3BO-
IuTCs 060061eHNe JAHHBIX 110 BCEM TPOBEJIEHHBIM BUJAM KOHTPOJISI U BCEM 3a/[eiICTBOBAHHBIM B VIC-
IBITAaHVSIX KabernssM KabenbHBIX TUHMIT, @ HA OCHOBAHMY PaHee BBEEHHBIX IPU 00C/IETOBAHUY JaHHBIX
dbopmupyloTcs neyatHbie GopMbI 0TIETOB (puc. 8):

o 0 B/3Y&JIbHOM J TAKTM/IBHOM OCMOTDE;

o 0 pe3y/bTaTax M3MepeHsI BOCCTAHOBJICHHOTO HaIIPsDKEHS;

e 0 pesy/bTaTax M3MepeHMs U30TepMudeckoro Toka penakcaunu (VTP) B uzonanuy;

o 0 pesynbTaTax M3MepeHMil mapameTpos UP Ha oclymiupyolieM 3aTyXaolleM HalpsKeHUN

(meTom OWTYS);
* 0 pesy/bTaTaX M3MePEHNs CONPOTUBIeHN M30NALMNU R, ontenku koaddurmenta abcopbumm
K, nsmepenus nnnexca nonapusanym P ;

e 0 pe3y/bTaTax M3MepeHMNsI UMITYIbCHOI pedIeKTOMeTpu;

e 0 pe3y/bTaTax M3MepeHMsI YaCTOTHO-pe30HaHCHO pedekromerpuu (UPP);

o IIPOTOKOJI OLIEHKY TEXHNYIECKOTO COCTOSIHMS Kabess;

o IIpe/iBapUTEIbHOE 3aK/II0UEHNIe [0 pe3y/IbTaTtaM 00c/IefoBaHNs KabebHO TMHUMN.
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Puc.7

Feomain wowpem cemprim e smme e cwems sashmmeni

Puc. 8

INPAKTUYECKASA PEAJIN3AIVA PEITEHW A

B 3akroueHNY HEOOXOIMMO OCTAHOBUTDCS Ha ITOXO/ie K BHeIpeHnto u HanonHerno « HEOCVHTES.
KCP». [I151 BHOBb COOpPY»aeMbIX 00bEKTOB CO3/IaHMe 1M POBOIT UCIIOTHUTETLHON MH>KEHEPHOI MO/
KabenpHOTO X03s1iicTBa 1 HanonHeHne pemenns «HEOCHHTE3.KCP» 1emecoo6pasHo OCyIecTBIIATH
OJIHOBPEMEeHHO C IPOK/IA/IKOI Kabeseil Ha 00 beKTe, UCIIO/Nb3Ys 32 OCHOBY Kabe/lbHbIe KyPHA/Ibl B COCTaBe
paboueit JOKyMeHTaIM, IOCTYIAoLIVe OT IIPOEKTHON OpTraHM3aly Ha IVIOMA/IKY CTPOUTE/IbCTBA.

[l 9KCIUTyaTHpyeMbIX 00BEKTOB BOCCO3/IaHMe TPACCHPOBOK YiKe [/Ls Kabeseil CpefjHero HalpsbKe-
H1A 6/10 KB Mo>xeT OBITH BeCbMa TPYA03aTPATHBIM, a /IS HU3KOBOJIbTHBIX Kabesell IIpaKkTIIecKn Hepea-
nM3yeMoit 3afadeit. B aToM crydae MoXHO IpuHATH nopxof otTpakeHnsa B «HEOCMHTE3.KCP» tompko
BHOBb ITPOK/IaJIbIBaeMbIX Kaberieil 1 Kabe/IbHBIX JIMHUIA, @ JaHHbIe II0 JeICTBYIOMM Kabe/IAM BHOCUTD Ha
YpOBHe aTpOYyTOB, a II0 Mepe BBIIIOJTHEHNA HaJ| HUMMJ PerIAMEHTHBIX KOHTPOJIbHBIX IIPOIIe/lyp HaIOoI-
HATD VX IM(POBYIO MOJE/IDb M TPACCUPOBKIL

B o6oux cmyyasx cepBuC co3faHMsA LU(PPOBOI MCIOTHNUTEIBHOI MOJeMN KaOeTbHOTO X035ICTBa U
HantonHeHus «HEOCVMHTES.KCP» nH>XeHepHBIMI JaHHBIMM €TI0 9JIeMEHTOB MOXKET BBIIIOJIHATBCS KaK
9KCIUTyaTallYIOHHBIMY CTY>KOaMy 3aKa34MKa, TaK Y 3aKa3bIBaThCs B KAUeCTBE OT/I/IBHOTO CePBIICa Y 9/IeK-
TPOMOHTA>KHOJ OpraHM3alINY, BBIIOTHAIOIIEl IPOK/IA/IKY KabelbHOI IIPOYKIIMNL.

ITpu stom, komrabopanys AO I'pynna kommanuit «<HEOJIAHT» u AO «HUMMII» roroBa okasarb
BCeOOBEMTIONINIT KOMIUIEKC YCIIYT OT MOocTaBKy mporpammHoro obecriedenna CYWU]T «<HEOCUMHTES»
mo amanrtauyn pemenns «HEOCHHTE3.KCP», pasBepTreiBanysi, 00y4eHNsI CIELMaNNCTOB 3aKa34MKa I
37IEKTPOMOHTA)KHBIX OPTaHM3aLNUIi, HOMOIIM B CO3JAHNU TPEXMEPHOI MOJIe/N 37IeMEHTOB KaOeTbHOTo
XO3SJICTBA 1 9JIEKTPONIOTpeOUTENIell, KOHTPOJIS IPABWIBHOCTY BBOJIA IAHHBIX, TEXHIYECKON HOIEPXKKY
IIPOrPaMMHOTO peIleHys 1 T.J,.
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A DATA SECURITY PLATFORM Mnartcdopma 3awmTbl gaHHbIX «CneKkTp»

;'_'- b, r. Mocksa, 5-in [loHCcKomn npoe3g, A.17, atax 2, nom. |, KomH. 33
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\ Y \Q)\ Data Security Platform «Cnextp»:

CosgaHne egMHOTO KOHTYpa 6e30MmacHOCTH
VIS CTPYKTYPUPOBAHHBIX

EANHASA TTTATOOPMA )14 3ALWMATHI M HECTPYKTYPMPOBAHHBIX TAHHBIX
BCEX JAHHbBIX KOMMNAHUM Mpemcronue

B ycnoBuAX B3pBIBHOTO pOCTa HAaHHBIX U ycrnokHeHM VIT-mHPpacTpyKTyphl TpafiuIOHHBII
HoAXO0/ K 6€30I1aCHOCTH, OCHOBAHHBIIT Ha HAOOpe paspO3HEHHBIX NHCTPYMEHTOB, MCYepIIajl CBOIO -

- 6 - . ¢dextnBHOCTD. Data Security Platform (DSP) - ato cTrpaTerndeckuii OTBeT Ha COBpeMEHHbBIE BbI3OBBI,
C BO3MOXHOCTbIO oy OKOoH cn pMMeHeH Mem 00beIVHAOINIT KOHTPOJIb HOCTYIIA, KIacCU(UKALNIO, YIIPAaB/IeH)e IPaBaMI ¥l MOHUTOPVHT aKTUB-
KJ1QCCH cI) MKAUMM HO OCHOBE nC KYCCTBe HHOIoO HOCTeJl B e[MHBII, CKBO3HOI >XM3HEHHBIN LMK/ 3auuThl nHpopmanun. Ha mpumepe maatdopmb

«CrieKTp» MBI JIeTa/lIbHO pa3bepeM, KakK ITTyOOKO MHTEerpMpPOBAaHHbBIE MOAY/IM He TOIbKO 3aKPBIBAIOT
ABTOMATHUHECKMX MOJIUTHUK UHTEJTEKTA TaKTM4YeCKMe 3afladyl, HO U MO3BOJIAIOT BBICTPOUTD IIPOAKTVBHYIO, OCHOBAaHHYIO Ha JAHHBIX CTpaTe-

IN78:0) 6630HaCHOCTI/I, IIPUMHOCALIYIO U3MEPUMYIO 6VI3H€C-H€HHOCTB.

Beepenne: Kpusuc paspo3sHeHHOCTH B 310Xy JaHHbBIX
CoBpeMeHHas OpraHM3alLysA >KUBET B MMpe AaHHBIX. bomee 80% ee 11QpOBLIX aKTUBOB — 3TO
~ h ' T T - : 1 HeCTPYKTYPUpPOBAaHHbIE JJAHHBIE (JOKYMEHTBI, CKaHbI, pabodne IPOEKTbl, YePTEXKYU U OTYETHI), pac-
e . ol LS W ; . H"h cpenoTodeHHble 1o (AlIOBBIM CepBepaM, OOJTaYHBIM XPAHWINIAM U KOPIOPATUBHBIM IOPTA/aM,
Al 3¢ \ \ . M_ L 1 U CTPYKTYpMPOBaHHbBIE JaHHbBIE, XpaHAIIMecs B 6a3ax JaHHbBIX. VIcTopudecky C/IOXKVBIIMIICA JTaH-
3 AU_U/]TA CT Py KTYP[/] PO B AH H bIX l/] i M- 30N Vs nmagpT 6e30macHOCTM GOPMMPOBAICSA TOUEYHO: IS 3alIMUTHI OT yTedek — DLP, g MoHuTOpMHra
e . o CYB]I - DBF, pna obHapysxenus yrpos — EDR u anTuBupycol. KOHTpob 3a JoCcTynoM K daitnaM sxe
H ECT Py KTyPM PO BAH H b|X ,D'AH H blx % A ) 3a4acTyI0 BOBCE He IIPOMCXOAM — NepBMYHAasA Bblgada poneit B IDM, HacTpoJika Ipynn B KaTajore
nomeHoB, ACL Ha (aiioBoii cucreMe, 1 3aTeM, B JIy4dIIeM CIydae, ucronbzosanue SIEM n/wmn mrat-
Horo ayguta OC. DCAP, Kak cennanusypoBaHHBIN IPOAYKT 3aIlIUThl HEIIOCPENCTBEHHO IaHHBIX I

J B bl CT PAM BAH l/] E I—l PQLI,E CCA B blﬂ'AL‘lM 2 ¢uHaIBHBI KUpINY B cTeHe VIb-KOHTypa opraHusanyy, MosIBUICS yXe CUIBHO TO3THee.
I—I P AB I/I P A 3 PE LLl E H l/l l/l B KO M I—I AH l/l I/I ‘ iy ITOT MOJXO0J, IPUBEN K CO3[JAHUI0 «JIOCKYTHOTO Oflesifia» U3 PaslIMYHbIX CYCTEM PasHbIX BEHJ0-

POB, KOTOpPbIe He 00IIAITCS APYT C IPYroM (a 3a4acTyIo U He MMEIIUX BO3MOKHOCTEN 110 MHTerpa-
LM 11 oOOMeHa JaHHBIMU BOBCe). [JaHHbIE O COOBITUAX U KOHTEKCT 6e30MacHOCTY M30/IMPOBAHbI B
Pa3HBIX KOHCOJIAIX, YTO CO3/IaeT «CJIeTIble 30Hb», YCTIOKHACT Pacc/iefloBaHNe NHINICHTOB U TpedyeT
KOJIOCCA/IBHBIX TPYAI03aTpaT Ha mopaepxkKy. Data Security Platform (DSP) - aTo sBomtonnonHas ma-

MAPKM PO BAH l/] E ,D'AH H le pagurMa, Irje 3alinTa BBICTPauBaeTCs He BOKPYT TOYEK KOHTPOJIA, @ BOKPYT CaMOrO IJeHHOTO aKTU-
Ba — JaHHBIX, HE3aBJMCUMO OT MX TUIIA, MECTOIIO/IOKEHMSI M COCTOSTHMA (IIOKOS, MCTIO/Ib30BAHNUS WU
nepenayn).

A KT M B H bl E P EAK L|' M M DSP «Cnekrp»: I'my6okas MHTerpanus Kak OCHOBA IIPOAKTUBHOI 31T

HA NH LI,M DlE HTbI [Tnarpopma «Criektp» peanusyer KoHuenuuo DSP yepes TeCHyI0 B3aMMOCBS3b K/IKOUEBBIX MO-

myneii, co3fnaBast 9pQPeKT CUHepPTUY, HeJOCTVKUMBIN /11 pa3pO3HEHHBIX IIPOJYKTOB.
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NMNATOOPMA 3ALWNTBI JAHHbBIX “CMEKTP”

Cucrema koHTpOns Mopran Buictpbii Mapkuposka Pewenune ans Mnardopma
1 ynpaBneHus COMMACOBAHMS KOPMNOPATUBHbIN LOKYMEHTOB NONHOLEHHOM 3aWmTEI
NPABAMM AOCTYNA 1 BbIACYM NPUBUNETMIA NOMCK MO BCEM COTPYAHWUKAMM 3awmTsl 603 ACHHBIX
K ACGHHbBIM no 3anpocy XPAHMIMLLOM JAHHBIX € COXPAHEHMEM METOK AQHHbIX
nonb3osarens BHYTpYM daitna

Cnexmp DAG/DCAP - VIHTe/IeKTyanbHbIli KOHTPO/Ib NAHHBIX M ayJUT JOCTyIa. ITO rOpasfio
6orbllre, 4eM IPOCTO cOOp /10TOB. PellleHne IpeHa3HA4YeHO /IS HaBefleHV IOopsAKa Ha (ailoBbIX
cepBepax, YTO SB/IAETCA IePBUYHBIM M KPUTHYECK) BaXKHBIM 9TAIIOM 3allUThI JaHHbIX. CucTeMa I10-
3BOJIAET:
o CHM3UTD IJIOLIAlb aTaKM HA [JAHHBIE 32 C4eT TOYHOT'O IIOHMMAHMA, KTO, K KAKMM JIAHHBIM U KaK
obpaliaercs, a TAKXKe BUJIETb KOHTEHT (aji/IoB — 4TO IIOMOTAET OIPefie/IATh MeCTa PacIONosKe-
HIA YyBCTBUTE/IbHBIX JAHHBIX, CO3/]aBaTh ITOJIUTUKM II0 XPAaHEHNIO MHPOPMAIVIN COOTBETCT-
BEHHO ee BaKHOCTM VI OTCIEKVBATD MX COOJTIOfIeHNe.

¢ BemonuaTh TpeboBanus perynaropos (P3-152, PCI DSS, ©3-187, npukasst PCTIK u T. 11.)
110 ay[JUTY JOCTYIIA K IIEPCOHATIbHBIM U VIHBIM 9yBCTBUTE/IbHBIM JJAHHBIM.

e [IpoTuBOCTOATD MHCA/lepaM ¥ BHELIHNMM 3/I0YMBbIIIJIEHHIKAM 33 CYeT BbLABJIEHM I aHOMAJINIA

¥ HeJIETUTUMHBIX OIlepaluii (MaccoBoe KOIMpOBaHIe, YAaleHe, JOCTYI B Hepabouee BpeMs).

o O6HapyxuBaTh paboTy BUPYCOB-LINM(POBAIBLUINKOB ¥ GIOKMPOBATh MX aKTMBHOCTDH Or1aro-

faps JeTeKTMPOBAHNIO ATTEPHOB MOBEIeHNs ransomware Ha (ajii/IoBBIX XpaHWINIIAX. ITOT
(bYHKIMOHAI TI03BOJIAET 3HAYNTENBHO MOBBICUTD 3P PeKTMBHOCTD 3aIUThI JAaHHBIX, BefIb 3a4a-
CTyIO IIepUMeTpaibHble ¥ aHTUBUpYcHble C3VI mpomyckaoT mogo6Hoe BpegonocHoe [10.

Cnexmp Mapkep — KOHTEKCT U L]eHHOCTb HaHHBLIX. [103BOJIsA€T B PyYHOM U aBTOMATIYECKOM
peXxyuMe IpUCBaMBaTh JOKyMEHTaM sBHO BUUMble MeTKM KoH}UAeHImanpHocTH. Ha 6ase MeTok
HACTPAMBAIOTCS MOJIUTUKI TI0 00pabOTKe JaHHBIX COOTBETCTBEHHO YPOBHIO BAYKHOCTH VIIU KPUTUY-
HocTu nHpopManyu B aiie — 3amper KonupoBaHusa B 6ydep oOMeHa, 3ampeT mevaTy, yHaneHusa
MeTKH, IndpoBaHye 0 — YMOTYaHuo 1 T. fi. KioyeBoit MoMeHT m1aTopMeHHOro (pyHKIMOHAIA
37lech — mepefiadya MetafjaHHbIXx 0 MeTKax B Criektp DCAP, 4T0 jonmonHnTenpHO oboramaer mpoiiecc
KIaccuUKaIVY JAHHBIX I10 KOHTEHTY 1 I103BOJIseT 60/lee TOYHO HACTpauBaTh U HAOJIIOAATH IIO/N-
TYKY TI0 PACIIONIOXKeHMIo U JOCcTymy K nHpopmaunu. Taxxe, Criektp Mapkep 1mo3BojisieT n3bexarpb
¢ynxumonanpHoro orpanndenus DCAP-cucTeM — CTI0)XKHOCTB/HEBO3MOXXHOCTb KOHTPO/IA (aityioB
B OBIDKeHVM. B manHOM crydae ApMuHucrpatop C3V MOXXeT HOMy4aTh ayguT ¢ pabOdMX CTaHILINI
COTPYAHUKOB C yCTAaHOBJIEHHBIM areHTOM MapKepa, BUIeTb KOHTEKCT pabOThI C JOKyMEeHTaMI I IIPO-
BOJVTDb PacC/IefOBaHVs 110 HeOOXOAMMOCTH. [lONIOTHUTEeIBHON Mepoil 3aljUThI B CIy4ae Iepefadn
B)XHOTO JJOKyMEHTa 3a HMepUMeTp OPTaHU3alM SABJISETCs YIIOMSAHYTas BbIle BO3MOXKHOCTD INQ-
poBauus ainos.
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Cnexmp Ilopman - Ilogaep>xanne nopspaka. Penraer ogHy 13 caMbIX TPYJ0E€MKUX 3aja4 — YIIpaB-
neHne npusuaernaMu. CucreMa aBTOMAaTU3UPYET IPOIIECCH 3aIIPOCA U COIIACOBAaHNA NOCTYIIOB 110
3asBKaM I10/Ib30BaTesIell, oOecre4nBas IOCTOSHHOE MOiepKaHe MPYHIINIIA HaYIMeHbIINX ITPUBHU-
JIeTUII U TIpefoTBpallast MOsIBJIeHMe «CBA/IKU IpaB». Cxema TakoBa — Crnektp DCAP nomoraer HaBe-
CTV NOPAJOK B MaTpPHUIle JOCTYIIA U OTC/IEKMBATD ee M3MeHeHue, a Criextp [lopran nossonser yznep-
JKaTb HaBeJeHHBIJ MOPAJOK B paMKaX KOPIOPATUBHBIX IIOIUTUK ¥ IIOJIHOCTHIO aBTOMATH3MPOBATh
BBbIJIavy IPUBWIEIMII MOMb30BaTensAM. OHOBpeMeHHO ¢ 9TuM, AgMyHucrparopsl C3V nim opunepst
Wb moryt ucnonssosath Criektp Ilopran a1 ayguTa 3asBOK, a Biajienblbl JaHHBIX — [ IPOBEPKU
CIIJICKOB JIOCTYIIA K MX KaTa/IoraM U CepPBMCaM.

Cnexmp DAM - 3amuTa CTpyKTypUpOBaHHOI MH(OpMauy. 3aMbIKaeT KOHTYp 0e30IacHOCTH,
obecrieunBas MOHUTOPUHT BCeX OIlepaluii ¢ 6a3aMii JaHHBIX, BBIAB/IEHIE PUCKOB, CBA3aHHBIX C IIpa-
BaMM JOCTyIa K Tab/nuIaM M IpOM3BOJAS KOHTEHTHbI aHamu3 uHpopmanyu B bII. Cnektp DAM
H03BOJIsIET OOHAPYXXUTD BaXKHYI0 MH(opMaiyio B B/ 1 HenmurnTumMHble (aHOMa/IbHbIE) HOIBITKI J0-
CTyHa K Hell ellle 1O MOMEHTA BBITPY3KM 3a Ipefie/ibl OpraHu3alii, a TakKe KOHTPOIMPOBaTh caM
(baKT JOCTyIa K YyBCTBUTE/IbHBIM JAHHBIM.

ITnardopmennsiii mogxon;: IlomHOIEHHBIN UK 3aLIVITHI B Pe)KUMe «€MHOTO OKHa»

I'nasrOe npenmymectso DSP «CriekTp» — BO3MO>KHOCTD BBICTPOUTD KOMIUIEKCHBII LIVMKIT 3al[y-
TBI CTPYKTYPUPOBAHHBIX ¥ HECTPYKTYPUPOBAHHBIX JAHHBIX opraHusanyy. COBOKYITHOCTb QYHKIIN-
OHaJIbHBIX Mopyielt ITmarpopMbl, CBA3aHHBIX AVHBIM UHTep(}EiCOM U JIOTMKOI B3aMMOAEIICTBIIA,
COKpalljaeT BpeMsI Pa3BEPTHIBAHNSA, HACTPONKY pellleHNs], 00ydeHns IepcoHaa, BoinonHenus Vib-
u VT-3apay, a TakKe pacciefoBaHNs MHINMAECHTOB. YHU(UIMPOBAaHHBI ITOAXON K 3amuTe NHPOP-
MaliM [I03BOJIAET M30aBUThCA OT Habopa HecBsA3aHHBIX C3VI U 3aKpBITh HEKOHTPOJIMPYeMble paHee
obmactyt ”HPPACTPYKTYPHL.

Buenpenne DSP-mopxofa flaeT KOHKpeTHble M3MepUMble BBITO/bl, MTOATBEPKAEHHbIE ONBITOM

BHEJIPEHMIT Y MCCTIeOBAHMAMMU:

o CHipKeHMe KO/IM4YeCTBa 3amuceli ¢ M30bpITouHbIMM TpaBamu Ha 40%. ViccnenoBanne Beyond Trust
IIOKa3bIBaeT, 4To B cpegHeM 30-40% IpaB 0CTyNa B OPraHM3ALM ABIATCA M30BITOYHBIMMI
VIV 3a0BITBIMM TIOC/IE YBOJIBHEHUSA VWIN CMEHBI OM3HeC-po/y COTPYIHUKOB. ABTOMAaTU3UPO-
BaHHBII peT/IaMeHT BbIIauM U OT3bIBa ITpaB Yepe3 CrekTp [lopTan mo3BossAeT cucTeMHO 1 IOC-
TOAHHO MMHMMM3YMPOBATb 3Ty PUCKOBYIO 30HY.

o IIpoakTuBHOE IIPOTMBOEVICTBYE MIM(PPOBATbIIKAM. brarogaps geTeKTUPOBaHNIO MTOBEIEH-
yeckux narTrepHoB Crekrp DCAP no3Bosster 3a610KupoBaTh aTaky Ha Ha4aIbHOM 9TaIle, 10
TOTO, KaK ITIOBPeXK/leHa 00/IbIIas 4acTh JAHHBIX, YTO CIIacaeT KOMIIAHVIO OT MIVIOHOB py01eit
MOTEHIIMAIbHOTO yIep6a 1 IPOCTOeB.

o CokpalleH1e BpeMeH) Ha pacciiefioBanne MHIuAeHToB Ha 80%. 1o manubiM Ponemon Institute,
KOMIIaH!Y, MCIIO/Ib3YIOIie IHTErPYPOBaHHbIE IIAaT(GOPMbI 6€30I1aCHOCT, B CPEIHEM SKOHO-
msT 60stee 1 700 4acoB B rof Ha paccieSOBaHMSIX.

o IloBbirenne ToyHOCTM Knaccupukanuy 1 9PpQPeKTUBHOCTY MOMUTHUK PabOThI ¢ KPUTUYIHBI-
My faHHbIMK. Vicnonbsosanue CriekTp Mapkep I03BO/AET MOAKIIOUNTD HEIIOCPe/ICTBEHHBIX
HO/Tb30BaTeNIell B IMPOIecC MAPKUPOBKI JOKYMEHTOB MeTKaMl KOH(UIEeHIMATbHOCTY U TIe-
PeiiTy OT OOLIVIX IIPABIII K TPAHY/IAPHBIM, YTO HALIPAMYIO CHYDKAeT KOIMYECTBO JIOXKHBIX Cpa-
6aTbIBaHMIT 1 TIOBBIIIAET YPOBEHD 3aILINTHI KDUTUYHBIX AaKTMBOB.

3akmroueHne

Data Security Platform «Criektp» — 9T0 He IIPOCTO OYepeHOII IPOAYKT,  HOBas ONlepPaI[VIOHHAS
Mofienib 6€30T1aCHOCTH, OpPMEHTHPOBaHHAA Ha TaHHble. OHa 03BOJIAET IPEOoIeTh Hace/ie Pa3pos3-
HEHHBIX CMICTEM U CO3/JaTh IIe/IOCTHYIO, YIIPAB/IAEMYIO I IIPeCKa3yeMyIo Cpefly 3aliThL.

DSP - aT0 mepexoy; OT HOCTOSHHOTO «TYLIEHMU:A MOXAPOB» K IPOAKTYBHOMY YIIPaBICHNUIO PU-
CKaMy; paJiKa/ibHOE IIOBbILIEHN)E ONepaIOHHON addexTnBHOCTY KoMaH/bl Vb 3a cuer aBTOMa-
TU3AIMN U eIMHOM KOHCOMN; U, KaK CIIeICTBYE, — He TO/IBKO CHIDKEHNE PYICKOB U U3JlepsKeK, HO U
npeBpaleHye GyHKIMM 0e30IIaCHOCTY B CTPATETMYecKOro IapTHepa O6M3Heca, 006eCIedMBaIOLIETO
€ro HeImpephIBHOCTD U pasBuTue. ViaBectupys B DSP, KoMImaHua MHBECTUPYeET B CO3JaHMe MaCIITa-
OMpyeMoil 1 YCTOYMBOI CUCTEMBI 6€30IIaCHOCTH, CIIOCOOHOI IPOTUBOCTOATD BHI30BAM Oy yIIero.
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VK WorkSpace —
LndppoBaa cpepa

ana komadHpg ot VK Tech

VK Tech

Poccuincknin paspaboTumk kopnopatusHoro MO.

MopTdenb komnaHuy BKIOYaeT 061a4yHyio naathopmy,

CepBUCbl NPOAYKTUBHOCTY, AaTa-CEPBUCH 1 BU3HEC-
npunoxenus. NMpopyktbl VK Tech BXOAAT B peeCcTp POCCUNCKOro
MO, cooTtBeTCTBYIOT TPEBOBaHUAM DCTIK 1 paboTaloT

B KOHTYpPax KPYMHENLLNX KOMMAaHWIA CTPaHbl.

Tonmn 1 N=1

VK WorkSpace

Lindposas cpepa Ans COBMECTHOW PaBoTbl KOMaHA, IO60ro
MacLiTaba. MNnatdopma pasBepTbiBAaETCS B KOHTYPE KOMMaHuK,
nHTerpupyetcsa ¢ DLP-, SIEM-cuctemamn n KopnopaTuBHbIMA
KaTanoramu. Jns HepTerazoBbix KOMMNAHUN C pacrnpefeneHHon
CTPYKTYPOI — OT odpuca A0 MECTOPOXAEHNS — 3TO eAnHas
3aLMLLEHHas cpefa KOMMYHUKaLLA 1 COBMECTHO paboTbl.

Jydywee Jnpep

MporpammHoO-annapaTHbIN
kKomMmnnekc oT VK Tech

NMAK oT VK Tech

KomnnekcHoe peLleHune, KoTopoe 06beanHaeT 060pyaoBaHME,
cuctemHoe MO 1 NpuknagHble CEPBUCDI AN 3a4a4 YNpaBneHus,
pa3paboTKku, KOMMYHUKALMIA N KOHTPOJSIS MHPOPMALIOHHBIX
cuctem. MNocTaBka BK/IIOYAET KOHCANTUHT, LOCTaBKY
060pPyO0BaHIs, MOHTaX U MyCKOHaNafouYHble PaboThl.

MrapaHTrsa
0o 5 neT

CepBuVCHDbIV
LeHTP

HedTerazosbie komnaHum paboTaloT ¢ o6bekTamu KV,
pacnpepeneHHon NHGPacTPYKTYPOW 1 XECTKAMUA
perynsTopHbiMu TpeboaHuamu. NMAK ot VK Tech 3akpbiBaeT
3TN TPEebOBaHNSE — OT BbibOpPa 060PY[0BaHNS 1 CePTUDMKALLAN
[0 Pa3BepTbiBaHUS, MUrPaLMN 1 TEXNOAAEPXKN — B €4UHOM
KOHTpaKTe.

CAPEX
i OPEX

BbicTbIN
3anyck

B PENTUHre POCCUNCKINX B PeNTuHre
KOPMOPAaTUBHbBIX MOYTOBbIX
cuctem TAdviser

™ nMouta 5 Kanenpapb (D MecceHpxep

Q, BupgeokoHbepeHLm O Onck 62 [Oocka

3apaun (2 3ametkn (Y DbokymeHTbi
22 OprcTpykTypa MpoekTbl il Onpocsi

CepBuCbl yNpaBnaoTCs 13 o6LLel
AOMUHNCTPATVBHON NaHENN 1 AOCTYMHbI B €AMHOM
3almeHHoM npunoxeHun — Ha Windows, Linux,
macOS, Android, iOS u B Be6-Bepcuu. MNMnatbopmy
MOXHO Pa3BEPHYTb B KOHTYPE KOMMaH

N MCNOSb30BaTb B O6aKe.

OnbIT BHEQPEeHnA
B HedTerasoBom oTpacrn

VK WorkSpace paboTaeT B KOHTYpax
KpynHenwmnx komnaHunin TOK. Takxe
nnaThoPMOIn NoMb3YIOTCH KOMMaHUN Nto6oro
MacLuTaba 1 Mobbix OTpacne.

Cgrnanpnm [[d{ykomn

MpoTecTrpymnTte LndppoByto
cpeny VK WorkSpace
oT VK Tech

OcrtaBbTe 3asBKy Ha caliTe

YHUPULMPOBAHHbIX
KommyHrKaumii CNews

peLweHve

019 LdPOBOIN IKOHOMUKN
ComNews Awards

PblHKa

pbiHka On-Premise
peLuennin Json Partners

Kak VK WorkSpace peLuaeT 3agadn
HedTerasoBbiX KOMMaHN

EnvHaa cpepa BMEeCTO pPa3pO3HEHHDbIX MPUINOXEHUN

MouTa, KaneHJapb, MECCEHIXEP, 3BOHKM, O6layHOE XPaHUIVLLE 1 Apyrue
VIHCTPYMEHTbl — B Of,HOM OKHE 6e3 NepeksIiodeHns Mexay nporpaMmami.
KpynHble BIOXeHNS aBTOMaTUYECKI YXOAST B KOPropaTMBHOE 061ako, GopMupyst
CCbIIKY A/151 CKauMBaHWA 1 pa3rpy>kas MOYTOBbIA cepBep. Tak yCTpoeHa paboyas
cpepa Masnpoma nocne nepexopa Ha VK WorkSpace.

3ameHa HocTpaHHoro NO 6e3 ocTaHOBKM MpoLueccoB

MosTanHas Myrpauus 13 fpyrix CUCTeM C napassienbHon paboTor CTapon
1 HoBow nnatdopm. JTIYKOWJI-TexHonorum: 65 000 paboynx MecT 3a rog,
HauynHas ¢ nunoTta Ha 5 000 coTpyAHMKOB.

Ceasb pacnpepeneHHbIX nop.pasp.eneHmﬁ

MecceHpxep, BUaeoKoHbepeHL 1 NoYTa CBA3bIBAIOT OPUCHI,
NPOV3BOACTBEHHbDIE MIOLLAAKM 1 yAaNeHHble 06bekTbl. [eopacnpeneneHHas
[MoyTa paspgenset NOTOKN: BHYTPEHHIO NoYTy o6pabaTbiBaeT nokanbHbin LIOL,
BHELLHWA TpadK MPOXOAUT Yepes LeHTpaslbHbIA y3en ¢ eanHbiMyu cpepactBamun Vb.

3awuTa gaHHbIX B KOHTYPE KOMMaHnU

PasBepTbiBaHME Ha cepBepax KOMMaHNM C pacnpeaeneHHoN NHCTansumuen

B Heckonbkux LIO[, c o6ecneyeHmnem katacTpodoyCcTonymBocTi. JaHHble
nonb3oBaTenern — B 3alMLLEHHOM KOHTYPE, OHI M30MPOBaHbI Jaxe npu
Knéepartake. LLinpposaHme kaHanoB 1 AaHHbIX, MHOropakTopHas ayTeHTuduKaLmns,
nHTerpaums ¢ DLP- n SIEM-cuctemamu.

HTEerpauma c KoprnopaTmBHON TenedoHmnen

BcTpoeHHas SIP-TenedoHns o6beanHaeT cTaunoHapHble IP-TenedoHbl
C y4YeTHbIMK 3anncsimm B cynepanne. CoTpyaHNKN NPUHNMAIOT 3BOHKM
Ha ropopcKune Homepa C KOMMbloTepa 1 CMapTdOHa.

ABTOMaTU3aLNA Hepes yaT-60TOB N MWHUN-MNPUNNO>XeHNA

BcTpoeHHbIi Bot APl ons cospaHms 4aT-60TOB MOA 38434 KOMnaHum: o6paboTka
3a5BOK, COrlacoBaHNe JOKYMEHTOB, MHGOPMUPOBaHNE COTPYAHNKOB. MyHM-
NPVNOXEHNS BHYTPW cynepanna — A9 NoaKMoYeHs MHTEPHENCOB CTOPOHHIX
KOPMOpPaTUBHbIX CEPBUCOB (KagpoBbiX, GMHAHCOBbIX U APYTX) B OGHO OKHO

VK WorkSpace.

C paclumpeHnem go 24 x 7 CKfaf, 3anacHbix Yacten

Krnouesble npevmvyecTsa NMAK
oT VK Tech

EOVHbBI MOCTaBLUMK 11 OAHAa npoueanypa 3akyrnku

O6opyposaHue, OC, MO n NNUEH3 — B OAHOM KOHTPaKTE.
BMecTo HeCKoMbKINX KOHKYPCOB 11 OTAESbHbIX JOrOBOPOB Ha KaX/blii KOMMNOHEHT —
OfHa 3aKyrnka 1 OgMH NOCTaBLLVK.

MapaHTpoBaHHaa coBMecCTUMOCTb o6opyaoBaHusa n MO

Bce KOMMOHEHTbI MPOBEPEHbI Ha COBMECTMOCTb [0 NMOCTaBKY.
PUCK/ HECOBMECTMMOCTM, KOTOPbIE MPY CAMOCTOATENbHOV 3aKyTKe
OBHaPYXMBAIOTCA TOJKO Ha 3Tare NHCTaIsaumm,

CBefeHbl K MUHVMYMY.

BesonacHOCTb 1 COOTBETCTBUE TPeBOBaHAM

MO B peectpe MuHUundpPbI, 060pyAOBaHNE B peecTpe MuHnpomTopra.
[osepeHHbii MAK cooTtseTcTByeT NN PO N21912 n cepTtudunumposarH PCTIK.
BcTpoeHHble MexaHn3Mbl 3aLLuThl, WidpOoBaHMe, KOHTPOSb AOCTYMa.

EQHOEe OKHO Texnopaep>KKim

Mpn nHUMAeHTe 3akasynk obpaluaeTca B ogHy Touky — VK Tech oTBevaet
3a BClO cUCTEMY LIeNnKoMm, Bkitlovasi MO CTOPOHHNX Npon3BoguTENen.
lMoppepxka Ao 24 x 7, COGCTBEHHbIE CEPBUCHbIE LIEHTPbI, CKaAbl 3anacHbIX
YacTei, BblAENEHHbIN CEPBUC-MEHEOXEP.

BbicTpbI1 3anyck 1 MacLuTaéunpoBaHe

Bbicokas 3aBofCKasi FOTOBHOCTb: MOAKIIIOYEHNE, HaCTPOKa

1 BBOJ, B 3KCMyaTaLmio 3a MUHUMabHoe Bpemsi. [Npr pocTe Harpyskim
NHPPaCTPYKTypa pacLumpsaeTcs o3aKynkon o60pyaoBaHNs —

6€3 NepeCTPONKIN apXUTEKTYPbI.

MpenckasyemocTb 3aTpaT

KoHdurypauna o6opypoBaHs ONTUMU3NPOBaHa

nop, Lenesble Harpysku. B nognncoyHom mogenn — paBHOMEPHbIE Pacxopbl
Ha NPOTsXeHNN KoHTpakTa. O6HoBneHns MO 1 o6cnyxnBaHne 060pyaOBaHNS
BXOAST B CEPBUC.

fiBa popMmaTa NOCTaBKM

BbICOKasd CTeneHb
3aBOLA,CKOV FOTOBHOCTU

BapwraHTbIl
oGopyaoBaHA

MAK 13 peectpa MuHundpbl

MAK c o6opypoBaHmem 13 peectpa MuHnpomMTopra
MAK Ha 6a3e Apyroro poccuinckoro o60pyaoBaHnsa
MAK Ha 6a3e 3apy6eXHOro o60pyaoBaHus

LoeperHbii MAK (OMAK ans o6bektos KAI)

MporpamvHoe
o6ecrnedyeHmne

VK WorkSpace VK Private Cloud
VKAI Space VK Object Storage

B SlalelZlzle) ansa ol OBbIX 3agad

BusHec-npuno>XxeHus ans onepauvioHHbIX 3agad

-
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” P7 P7-O®PUC

OdmcHoe MO pgns npepnpusaTuin
He(hTerasoxXumMmM4eCcKoro KOMnJieKca n aHepreTUkm

Poccus, 603152, r. HwkHuin Hosropog, yn. JlapuHa, g. 22 nuT. [, KOMH. 26.
Ten.: +7 831 422 48 30; +7 495 120 46 77. E-mail: support@r7-office.ru

Vimnoprosamemenne 110 B TOK: 3agaya pemaema

Anmon Mocmoegoii, 3aMeCTUTeNb TreHepanbHoro gupexkropa AO «P7»

Oguyuanvro npoyecc nepexoda om 3apybexcruvix VT-peuwtenuii Ha omeuectmeenvie 015 00veK1M06 KPu-
muueckoil UHPOPMAUUOHHOU UHPpacmpykmypoL uoém yiuce bonee 10 nem, u, Kax paxee NAAHUPOBANOCD,
doricer 6vin 3a6epuiumocst ewse 200 Hazao. Ilo gpax-
My JHe UMNOPMO3amMecmuniucy He 0aneko éce npeo-
npusmus. Cetiuac Munyugpul oxcudaem 3asepute-
HusA npouecca 6 obusux wepmax x 2028 200y, xoms
8 OMOENILHBIX CAYHAAX CPOKU MO2YM U NPOOTTUMD.
B cexmope TOK, coenacro oannvim Munanepeo,
aszycmy 2025 200a npednpusimusi Ompacnu umnop-
moszamecmunu 70-80% I10, Ho amo 3Hauum, 4mo
euje 20-30% I10 om 3apybexHvix npoussooumernet
ocmaémcs 6 skcnnyamayuu. Tak umo paboma He
npexpawaemcs. Co ceoeil crmopoHbl, Kax npou3eo-
oumenv 6ocmpebosantozo I10, mol npuxnadvieaem
K peuseHu1o amoti 3a0a4u 6ce B03MONHOIE YCUTIUSL.
I mema cnoxnocmeti Ha nymu obecneueHusi yug-

3} posozo cysepenumema TIK ocmaémcs oqeHv ax-
A.B. MocroBoii MyanvHoil.

ITouemy cerogus opucHoe IIO 0co6eHHO BayKHO

CoBpemMeHHbIe OpCHBIE TAKETDL — 9TO [FABHO YKe He IIPOCTO PeIaKTOPbI A/IsI TEKCTOB 1 Tab/INLI, a TIO7I-
HOIICHHBIe paboulte IIaTGOPMBI — C BUICOCBS3bIO, IVIAHNPOBAHNEM, YIIPAaB/ICHIEM IIPOEKTaMI ¥ COBMECT-
Hoi paboroit. Koneuno, B TOK yno6Has u ycroitunsas padora takoro ITO 0co6eHHO BakKHa: IPOL[eCChI UAYT
HOH-CTOII, OHJ CTPOTO PeIlaMeHTVPOBAHbI, NX YCTOMYMBOCTD KpuTdHa. [Togemy?

Bo—nepBbe, qgepes O(I)I/ICHbIe IIPVJIOKEHNS TTPOXOANUT BCA [€/10BaA KOMMYHMKaNVA — OT IIPOM3BOLCT-
BEHHBIX OTYETOB /10 KOHTPAKTOB ¥ KafpoBbIX peurennit. Orpanndenue gocryma mim cobou B pabore ITO Ha-
OpsAMYIO OBIOT IO OIEPALOHHON AeATeNbHOCTI. VIMEHHO C 9TUM MHOTHe IIPeANmpuATHsA KOMIUIEKCa yKe
CTOJIKHY/IMCh: CAHKLIMY Ha cebe ITOYyBCTBOBA/IY, HABEPHOE, BCe.

Bo-BTOpBIX, IMEHHO B O(UCHBIX JOKYMEHTaX GUKCUPYIOTCA M PaCIPOCTPAHAIOTCS Pe3yNIbTaThl CIIOX-
HbIX VIT-1poreccos: aHammuTuKy, 06pabOTKM JAHHBIX, YIIPaBIeHYeCKNX pacdyeToB. HecoBMecTuMOCTD Mm
3aJIep>KKI B JOKYMEHTO000POTe 3alIpOCTO MOTYT HapYIIUTDb IIPOM3BOCTBEHHBIIT PUTM.

Haxomer, 3aMeHa yCTOABIIMXCA 3apyOe)XKHBIX PellleHMil — 3TO BCerzia CI0XHO. B ToM 4nmcie u moromy
4TO 32 JIECATKM JIeT HaKOIVINCh apXUBBI JOKYMEHTOB B opMaTe 3apyOe)KHBIX OPMCHBIX cucTeM. ITnoxas
COBMECTMMOCTb GOPMATOB MOXKeT OBITh OOMBIION IPo6IeMoiL. JI06bIe c60M CHIDKAIOT 9 HEKTUBHOCTD, a B
TOK maxke KpaTkas Iaysa MOKeT CTOUTD JIOPOTO.

YT0 HY>KHO M KAKOBBI CTIOKHOCTHU

Bei6op oducnoro ITO gomxen 6bITb 0co3HaHHBIM. KpoMe 6a30BbIX KpUTepueB, TaKUX KaK yA0OCTBO
uHTepdeiica, nopep>xka hopMaTos (aiiyioB U3 paHee MCIONb30BABIINXCA CUCTEM, BO3MOXKHOCTEN COB-
MeCTHOII paboThI, — BKHBI TPeOOBaHNs, BBITEKAIOIIIE U3 IPAKTUKN paboTsl npenmpustuit TOK.

Pyicku, BO3HMKAIOLIYIE IIPY MCIIO/Ib30BAaHMY 3aPYOEXKHBIX OPUCHBIX CHCTEM, K COXKA/ICHUIO, 9TO He CTpa-
HIMJIKW» @ CYpoBas peasbHOCTb. Cpeiu PUCKOB IIPY MCIIO/Ib30BAaHNMM 3apYyOe)KHBIX PellleHMII YacTO Ha3blBa-
10T BCTPOEHHYIO TeeMeTpuio. Kak mpaBuyio, MHOCTpaHHbIe O(YCHBIE TAKETHI M OTlepalliOHHbIE CUCTEMBI CO-
OupaloT faHHBIe 0 paboTe I10/Ib30BaTe/el, BK/II0YasA MeTaJjaHHble JOKYMEHTOB, IIOf] IIPE//IOTOM Y/Iy4dIleHN:A
cepsuca. IIpy oTCyTCTBMM IPO3pavyHbIX HACTPOEK, YETKONM M OJJHO3HAYHOI BO3MOXKHOCTY OTK/IIOUEHUS 3TO
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CO3/aéT MOTeHLMAIbHbIE YTPO3bI yTeUKH KOHGIIEHIMATbHO MHGOPMALIUHN Y TPOTUBOPEUNT TPeOOBAHIAM
V1B B KpUTUYECKUX OTPACTIAX.

ITpu arom 3ameHa 3apy6esxHoro ITO Ha poccuiickoe — rpoiecc HerpocToit. OfH U3 BOIPOCOB — MHTeT-
parus peleHns B yxe cyuecrsytomuit VIT-nanpmadt. B HedTerase ucnonbpsyeTcs MMpoOKuit Habop oTpa-
CJIEBBIX CUCTEeM: 3JIeKTPOHHBII flokyMeHTo060poT (Directum, «Tesuc», LanDocs), ERP-mmargopMsl, BKI0-
vas 1C ¢ KaCTOMHBIMU J0PabOTKaMM, IITI03bI 0OMeHa, CUCTEMBI KOHTPOJIA TeXIIPOLIECCOB ¥ MHOTOE JIPyToe.
Taxk 4To 1mMo-x0poIeMy KaHAN/AT Ha BHE/IpeHNe JO/DKeH IpeJyIaraTb, KaK MUHMMYM QyHKIVOHa/IbHbIT API
W HabOp TOTOBBIX KOHHEKTOPOB AJIsi OCHOBHBIX MH(OCKCTEM, C KOTOPBIMI €My IIOTeHIIMATbHO TIPUIAETCS
«Ipy>XKUTb». VIHaye BHeJpeHMe CTAaHET OYeHb 3aTPATHBIM — KaK II0 BpeMeHM, TaK M IO NPAMBIM 3aTpaTaM
Ha HallycaHye KOHHeKTOPOB. VI36eXaTb CyliecTBeHHOI HO/IM C/IOXHOCTEl MOXHO ObUIO ObI, CO31aB OTpa-
ciIeBble CTaHfiapThl uctonbdyemoro I10, koTopsle yunrtbiBamu Obl peanuy TOK 1 Bonpocsl cOBMeCTMMOCTI
UCTIONTb3YEMBIX CUCTEM.

Orpacin Hy>XHBI Ipospaunble peifTurry [10: 9T0 OpUEHTUp A/ KIMEHTOB M CTUMYI L paspaboT-
4MKOB. VI TaKye PEIITYHTY Ha caMoM Jerie yxxe ecTb — y Tadviser, CNews, StrategyPartners. Ho satoro Hego-
cTaTo4HO. JIOrn4HO ObIIO OBI CO3HATD /I 3TOTO BbIE/IEHHYIO IaT(opMy, KOTopas moMorana 6bl 6bICTPO
noz06path pelleHs OT TMfIePOB PIHKA C Y4eTOM OTPAC/IeBbIX HIOAHCOB, C(OPMIUPOBAB LJeJIOCTHBII MMIIOP-
tozamemtatouiuit VT-nmauguadr.

Takokxe Ba)KHO YYUTBIBATh HAKOIMBIINECH 33 TOABI PaOOTHI B 3apYOEXHBIX CHCTeMaX MacCUBBI JaHHBIX:
Ba)KHa COBMECTMMOCTb OpMaTOB. 3HaUMTe/NIbHAA YaCTh KOPIOPATUBHBIX apXMBOB XpaHUTCA B GopMaTax
cemeitcrBa OOXML - aro npusbraabie .docx, .xlsx u gp. Ommnbxu npu oTKpsITHN (aiiioB, MCKaXKeHMsT GOp-
MYJI WM IaTPaMM BbI3bIBAIOT HEJOBO/ILCTBO I0/Ib30BaTeNsA. Tak, Komnern us «/larbHeBOCTOUHOI reHepu-
pYIoLIeli KOMIIaHMM» OTMeYaln, YTO Ha 9Talle MUI0Ta COTPYRHUKY OIaca/liCh YTPpaThl abnoHoB. IIpakTuka
HOKa3bIBaeT: €C/IM HOBBII IIPOIYKT HATUBHO paboTaeT ¢ 9TuMu GpopMaTaMu, COIIPOTUBIIEHNE ObICTPO CHU-
xaercs. Ecii HeT — conpoTuB/ieHVIe BHEAPEHNIO HAPACTAeT, X 3TO MOXKET CTaTh IPOOIEeMOIL.

dakxTop YeT0Be4eCKOro BOCIPUATHA BOOOIIIe CTAHOBUTCA OFHUM M3 LIeHTPaAbHBIX. B psApme mpoexros
B 9HEpTreTIKe COTPY/AHMKI HACTaMBaIy Ha coxpaHeHnu VBA-MakpocoB mwm creryududecknux mpugros mo
T'OCTy. ITo ompiTy Takux KoMmanuit Kak «['asnpom Hedprb» 1 «VHTEpPAOY, pobremy ynaércst pemnTsb
4yepe3 oOydeH1e, TOAPOOHbIE MHCTPYKLUY Y CMIBHYIO IIEPBYIO JIMHUIO IO PIKKIL.

Kcraru, 06 saxoHOMuKe Takux IpoekToB. Bce cepbésuble kommanuy aHanusupyot TCO, COBOKYIIHYO
CTOMMOCTD BJIafieHNA. A 3TO He TOJIBKO CTOMMOCTD 3aKYIIKM JIUIeH3NUIT, HO M PacXo/bl Ha MUTpaLuio, o0yde-
HII€, TOANEPXKKY 1 00HOBIeHMs. B «Tasnmpom HedTb» HaM paccKasam, YTO IEePEXO]] YaCTO COIPOBOXKAAETCS
mopepamsanyert VT-uHpacTpyKTypsl, ceTelt U CUCTeM pe3epBUPOBaHMsA. Y 9THX 3a7ad CBOI OI0KeT, TaK
YTO HepefjKO BbIOMPAETCs [TO3TAIHBIN, TMOPUHBII CLIeHAPMUIL: II09TallHOe BHEAPEHVIe B PasHbIX HOJpasfie-
JIEHMAX KOMITAaHUY C COXPaHEHUeM OT/e/IbHBIX 3apyOe>KHBIX PelleHIIT TaM, IJje 9TO KPUTUYHO.

KrroueBoit 3ampoc 3akazunkoB ux TOKa - 3T0 CKOpPOCTb pasBUTHUA NPOAYKTA, CKOPOCTb YCTPaHEHN
o1MOO0K, COBMECTUMOCTD C APYIVMMU pelleHNnAMN. V HeMamoBaXKHbII MOMEHT — KaueCTBO CepPBICA OT BEH-
7opa Ha BCEM MTPOTAKEHUM SKM3HEHHOTO IIMK/IA IIPOAYKTA.

Koneuno, g TOKa npuHIUnmanbHbel OTKa30yCTONYMBOCTD 1 JOITOCpOYHas nopgepxka. OducHas
wiatopma JO/DKHA CTabMUIbHO paboTaTh MHOIIE TO/IBI, MIMes IIPU 3TOM IPeiCKasyeMblit LK1 0OHOBIeHMIT
Y BO3MOXXHOCTD OPabOTKI IO OTpaciIeBble 3aiauil. [I/i1 MHOIMX HAIIMX K/IMEHTOB B3aMMOJIeiICTBIE UMEH-
HO C OTeYEeCTBEHHBIMM Pa3paboTUMKaMIM OKa3bIBaeTCA MpOIle — ObICTPee JOCTUTAIOTCA JOTOBOPEHHOCTH O
TopaboTKax 1 BHIITYCKe HEOOXOAMMBIX OOHOBJIEHMIL.

Ot mI0Ta - K THPAKUPOBAHIIO

B xomnanmsx TIK Buegpenne noBoro oducHoro I[TO 06bI9HO HAYMHAETCS C MIMIOTHBIX 30H — OTZEINb-
HOro ¢umasna, oTje/na win pernoHa. Tak MOXHO 0e3 HEHY>KHBIX PMCKOB CHCTEMHBIX PYCKOB IIPOBEPUTD
COBMECTVIMOCTD C y>K€ MMEIOIINMUCA (I)OpMaTaMI/I AOKYMEHTOB I CICTEMaMM HOKyMeHTOO60pOTa; OLICHUTDb
YCTOIYMBOCTD IIOJ, HATPY3KOI M IIOHATD, CKOJIBKO pecypcoBs moTpebyeT nopepskka. ITmoc obpaTHas cBA3b
OT NO/Ib30BaTENEN — TOXKE BaXKHO.

Hamnpumep, B «[lanbHeBOCTOYHOI IeHepupyroLlell KOMIAHNI» 3aIlyCK HadaayM ¢ HEMHOTMX pabodmx
mecrt Ha 6ase PE]] OC, rae passepuymu P7 oduc. akropom ycrexa crano To, 4To uMeHHO VI T-crieruanmucrst
KOMIIaHUM NIePBBIMM IIPOTECTHPOBA/IN CUcTeMy Ha cebe. Ha mocieylonmx sTamax OHI COIPOBOX/ANN KO-
JIeT — 3TO 3aMeTHO CHU3NJIO HAIIPsDKEHMe Ha CTapTe.

B «T'asmpome» BHefipeHVe OBUIO OPTaHNM30BAHO 10 MHOMY IPUHIINMITY: OHO IIJIO «BOMHaMM». Kaxpmas
HOBas1 IPyIIIa [10/1b30BaTeNIell OAKIIYaIach yxKe K JOpaboTaHHOI Bepcuy MIPOAYKTa — C YUETOM 3aMeda-
HUIT U JOpabOTOK Ha IpefbIAYLINX dTarax. Takoil uTepaloHHbI (OpPMAT II03BOJIMI TOCTEIIEHHO 3aKPbl-
BaTb 3aIPOCHI Ha crenyduyeckne GyHKIUN U YIPOCTUIT 00ydeHue.

I[Tpu 5TOM IpaKTyKa II0Ka3bIBaeT: TEXHNYECK! Pa3BepThIBaHNe IIPOXOMUT, KaK IIPaBIUIO, ObICTpee, 4eM
opraHmsaluoHHas afganTamnys. Hacrporika cepBepoB u Murpanus 1mab1oHOB — 3a/jada MOHATHAS U pelliae-
Mas, TOTja Kak OOHOBJIEHVe perllaMeHTOB, cornacobanie ¢ Vb 1 mposesieHne 06ydeH: nonb3oBaTeneit Tpe-
OYIOT yrpaB/IeH4ecKOro BHUMaHus. EC/ yanThIBaTh 9TOT (DAKTOP elié Ha ITalle ITaHMPOBAHMS BHEIPEHS,
OHO TIPOIAET ObICTpee 11 Oy/IeT MeHee 3aTPATHBIM.

73



Yero ot oduca xoreTb?

ITpu BB160pE 0pucHOI Iratdopmel npennpuATua TOKa cMOTpAT He TO/IBKO Ha 6a30BbIi1 PyHKIMOHAIL,
HO 11 Ha 6e3011aCHOCTD, I'MOKOCTb 1 BOSMOXKHOCTH BCTpauBaHus B numewiuiics VIT-nanamadt. B aTom KoH-
Tekcre y P7 oduc ectb pAn duiek, KoTopble 0cobeHHO BocTpeboBaHbl Ha npennpuaTuax TOK.

IIpexxpne Bcero, makeT pellaeT 3agady MMIIOPTO3aMellleHNA VI BKIIOYEH B ENVHBIN peecTp pOCCUIICKOTO
ITO Munnudps!. [I11 KOMIaHUI C TOCY4acTeM 3TO BaYKHO: YIPOIIAETCA ITOATBEp KIeHNe COOTBEeTCTBUA
HOPMAaTUBHOII 6a3e, CTaHOBUTCSA BO3MOXKHBIM Y4acTye B IPOMIIIbHBIX IIPOrpaMMax IO/ eP>KKIL.

Bropoit MomeHT - KpoccmnardopmeHHOCTb. Hammm peireHus: M3Ha4aabHO pa3pabaTbIBaluCh C
pacuérom Ha paboTy He TonmbKO B cpefie Windows, Ho u Ha oTedectBeHHBbIX OC, Takux kak Astra Linux,
PEJI OC, AnbT u Apyrux. ITO BaXKHO, TaK KaK MHOTME MIPeIPUATIA Y>Ke MUTpUpoBamy Ha Linux xots 6b1
YaCTUYHO.

Tperbe mpenMyIeCTBO — BapMaTMBHOCTb PasBepPTbIBaHUA. MOXKHO pasBepPHYTb CUCTEMY Ha CBOEM
cepBepe WM KIacTepe cepBepoB (B TOM YNMC/Ie B 3aKPBITOM KOHTYpE), MOJKHO IIO/Ib30BAaTbCA CEPBUCOM
B paMKax 00JIa4HOIl MOJIe/IM, MOXKHO YCTaHOBUTD Ha oKanbHbll [TK B Bufie eCKTOIHBIX NpHUIo>KeHuit. B
HedTerase yalilje IeJIal0T CTABKY Ha cepBepHbIe KOH(UTyparyu — n3-3a TpeOOBAHMII K 3alI[ITe JAHHBIX U BO3-
MO>XHOCTAM IIeHTPAIN30BaHHOTO yIpasjieHnA. IIpy 9ToM MOXeT IPYMeHATbCA KOMOMHNMPOBaHHAA cXeMa
C 971eMeHTaMu 06/Ia4HOTO JOCTYIIA.

OTHenbHO CTOUT OTMETUTD MOAY/IbHYIO apXuTeKTypy. COBpeMeHHBIiT 0IIC — 3TO Y>Ke IKOCUCTeMA Cep-
BUICOB: PefJakKTOPBI TOKYMEHTOB, MHCTPYMEHTBI COBMECTHOI pabOThI, MeCCeHIKepbl, BUJICOKOH(pepeHLIN,
IUTAHMPOBIIVKY 3aad 1 fip. VI TOT aKT, YTO y BaC KOMMYHUKALMY U JOKYMEHTOOOOPOT HAXO[ATCS B -
HOM KOHTYpP€, MOXKET 0Ka3aThCs Ha CAMOM JIeJle OY€Hb BaYKHBIM, B TOM YMC/IE ¥ C TOYKM 3PE€HMA CTOUMOCTH
BJIaJleHNA 3TUMU CUCTeMaMMI.

Cyl1ecTBeHHO BBIPOCIN 3a ITOCIefHIE TOABL 1 TpeOOBaHNUs K Oe30macHoCcTH pelreHnit. Bcé 6omee Bo-
cTpeOOBaHHOII CTaHOBUTCA KOHLenus Zero Trust: 6e30I1aCHOCTD JO/DKHA 00eCIiedBaTbCs He TONIBKO 110
HepUMeTpPy CUCTEMBI, HO I BHYTPU: «He JOBepsiil, BCeX MPOBepsii». ITO 0COOEHHO BaXKHO HJI TEPPUTOPU-
anmbHO pacmpepenéHHbix npeanpuatuit TOK. IIpyu Takom moaxose BeféTcs HeIpepbIBHAA IMPOBEpKa BCex
[I0/1b30BaTEIeN U YCTPOIICTB, KaXKHas ceccrs TpebyeT 0bs13aTe/IbHOI ayTeHTU (UKL, 8 KOHTPOIb FOCTyIa
K JJOKyMeHTaM peann3yeTcs B pexKiMe pealbHOTO BpeMeHN.

Bcé 6oree akTyaJIbHBIMM CTAHOBUTCS 3alinTa OT yredek faHHbIX (DLP). Takume cucrembl peannsyior
MHOTOYPOBHEBYIO 3aIIUTY, BK/II0Yasi CKAHMPOBaHMe Ha HAM4Me BPeTOHOCHOTO KOfia, 00s13aTebHOe -
poBaHMe JOKYMEHTOB, IOJINTUKM HOCTYIIA /IS IIPefOTBPallieHNs yTedek 1 ip. XOpoLIIo, ec/iy Baia opycHas
crcreMa OyieT APY>XUTD C STUMM IIPUHIMITAMIL.

Pernonanpuslii pakTop

B pasHbIX permoHax crpasbl Iporueccel Tpancopmanyy MT-nanpmadra uayT ¢ pasHOi MHTEHCUB-
HOCTBIO 11 Pe3y/IbTaTUBHOCTBIO. B 4iCite epeloBBIX MOXXHO OTMETUTD OonbIT Pecybnmkm TarapcraH: pe-
TMOH HaXOAMUTCS B 4MC/Ie IUJIePOB Kak Mo 1ydpoBusaiuy BooobIe, TakK U 10 BHEAPEHUIO OT€YeCTBEHHBIX
peLIeHniT, B 9aCTHOCTU. DTO CTAI0 BO3MOXHBIM Omaroapst addexTnBHOI paboTe CHCTEMBI, KOTOPast JaéT
BO3MOXXHOCTb TOCCTPYKTYpaM U KPYIHBIM IPERIPUATUAM B3aMMOJECTBOBATD ¢ paspaborunkamu 110 n
¢denepanbubiMu nHCTUTYTaMu. L]eHTp MHPOpMaMOHHBIX TexHOMoruit Pecniybnuku TaTapcran peanusosain
[PaBWIbHBII IOAXO/ K 3ajjade — Ha CETOfHs IMPaKTUYeCcKy Bce pabodme MecTa TOCyAapCTBEHHBIX ¥ MYHM-
I[UITQTIBHBIX CTY)KAIIMX yKe VICIONb3YIoT P7 odic B KauecTBe OCHOBHOTO CpeficTBA PAOOTHI C IOKYMEHTAMIL.
Boree TOro, «30/10TOJ CTAaHAAPT» aBTOMATU3MPOBAHHOTO paboyero MecTa TOCCIy>Kalllero, pa3paboTaHHbII
B PecniyOnuke — o HéM roBopw Aiipat Xaiipy/UIMH, MUHNCTpP PasBUTHs MHPOPMALMOHHBIX TEXHOIOTUIL 1
ceasu PT, - moppasymeBaeT ucnonb3oBanne P7 oduc. KoneuyHo, cOBMECTHO ¢ JPYTMMM pelIeHUAMMN OTe-
YeCTBEHHOI pa3pabOTKM — HAIpyMep, B KauecTBe OIIEPAlMOHHON CHUCTeMBbl Tpefnaraercs: Astra Linux, B
KadecTBe II04TOBOTO penteHns — VK modra u ap.

ITudposoe Gynymree — 3T0 mpexK/e Bcero IpaMOTHBII ITOTb30BaTeNb

Jla, Bompocam IOArOTOBKM II0/Ib30BATE/Is MBI y/ie/sieM OTPOMHOe BHUMaHMe. V] He TOnbKo B popmare
HEMOCPEeICTBEHHO OOyYeHNs MU CO3aHys yueOHOro KoHTeHTa. Mbl mpoBoauM Beepoccuricknuit yemmmo-
HAT II0 TaOINYHOMY pefiakTopy P7 odic — Takmx cOCTOSIOCH yyKe f1Ba. DTO OTIMYHBII CTUMYJI /L1 Pa3BUTUA
uudposeix 1 VI T-koMIeTeHIMIT OTb30BaTe/Iel HALMX PeLIeHN], IUIIC — TaK Mbl oOecriednBaeM 6oree ad-
¢dextuBHBI epexoy Ha HoBoe 1O B 1je/toM. MbI IpUCOeAMHIWINCD K Jure MapTHEPOB «['asnpom HedTh» B
cepe obpasoBanus ewé B 2024 oy, 1 € TeX MOP MHTEHCUBHO COTPYAHUYaEM: TOTOBUM 00pa3oBaTeIbHbIe
IIPOTpaMMbl, cepTUdUIpPyeM TIpernoaBaTenei u T.x.

CoBceM HelaBHO B Y GMMCKOM rOCYyIapCTBEHHOM He(TSHOM TeXHNYECKOM YHIBEPCUTETe OTKPBUIACD I1ep-
Basi My/IbTUBeHAOpHast VI T-mabopatopus, KoTopas cTaHeT 6a3oit A1 00ydeHIs CTyfeHToB pabote ¢ P7 oduc
u gpyrumu UT-nHCTpyMeHTaMy pOCCUIICKON pa3paboTKiL, pa3BUTHUA LMPPOBBIX HAaBBIKOB. COTPYHNYECTBO
¢ obpasoBaTeIbHOI c(hepoii MOCTOSHHO Pa3sBUBAETCS U PACIIMPsIeTCsl. BHOCHM CBOO JIENITY M HAIIPSIMYIO — Ha-
HpyuMep, B CeHTAOPe MPOLIIOro rojia JoroBopuinch ¢ Munnudpst 1 MuHoOpHayku pecriyoimikn Tatapcrad o
HOCTaBKe OeCIUIATHBIX JINLIEH3NIT B IIIKOJIbI M AETCKIE Cafibl. Pedb MET Kak O HAIINX AECKTOIHBIX PeIaKTOPax,
TaK 11 0 CEpBepHOII Bepcum 1atdopMel — popMupyst i poByIo Cpeay ¢ JeTCTBA, MbI BK/IaJbIBaeMCsI B UG po-
Boe Oyzyiee, B ToM 4ncie 1 6ynyiee TOK, Befib 9TO 110 CyTH MHBECTULINY B KajipOBbIil IOTEHI[VAL.
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&+ Komnanusi NAUKA N

Haykoemkue IT-peweHns gna npeanpuaTuii Hegrerasosoun oTpacnum

Komnanwa NAUKA Gonee 30 neT paspabaTeiBaeT M BHEAPAET Ha KPYNHeIX HedTenepepataTeiBaOWwmx
NPEeAnpUATHAX MHOOPMALWOHHBIE CHCTEMB! ANA SETOMATHIALMK Pa3NMYHBIX BU3HEeC-NPoUeccos,
3ddexTHEHOE ynpaBneHve HedTenepepabaTeiBalWWM NPegNpUATHEM TpebyeT aHanv3a bonsworo
ofbEmMa ODHOBNADWMXCA NOTOKOB faHHbX, B KoMnnekce peweHnin NAUKA ncnonesyoTcs
MHPOPMAaLWOHHBIE CUCTEMBI, KOTOPbLIE OGECNEeYHBAKDT aBTOMATH3aUMIO CNEnyIoWKWX NPOLECCOR:

« [Npon3BoOCTEEHHBIA YUET

»  QopMWpoBaHME NPOWM3BOOCTBEHHON NPOrpaMMel —_—

«  OnTMMKU3aUMA paboTel TEXHONOMMYECKMX YCTaHOBOK S/
W op. P4

Komnnekc ungpoBbixX pewieHnii ans ynpasneHus NpoM3BoacTEoM

——— M PAC TN IHSTFORCTDC —
Enmeani e s

Cow puconprsai Hanss:

| Setens LP-poeceen

i ’ Cof g e Banane
Monane LP-gawsapon = :

[Brebibist ) OGP0t (EETEN

EMaoyToMuid Pt RO RCLPOE A ORI
rEeiecta

i N -NTHAMTALINES DGO OJHSAHE TR

tanesie nwiopos yueTa,

R raficpaTopnoda kosmpone HNJ

TEXHOMOF WSSO YT OO

. Pipzcastye o HALBEA, Bl oo e racepy e MALIKA,

| - <—

Peaynetatom paGoTsl CUCTEM YYETa M NNAHWPOBAHWA ABNAETCRA ONPEAENEHWE ONTUMaNbHBIX
napaMeTpoB GYHKUMOHWPCBAHWA YCTAHOBOK M NPEANPUATHA B LenoM. B OCHOBE CMCTEMEI NEXAT MOLENK
nepepaloTky HedTH, a TaKMe NPOU3BOACTEA TOBAPHOM NPOAYKLUMM.

Y1obk NOBLICKUTE TOMHOCTE YNPABNEHKWA ¥ NONYYUTE BOSMOMHOCTE ONTUMKH3aUWK TEXHONOMMYECKKMX
NPOUECCOE, BEMHO YYMTBIBATE PM3NKO-XMMWYECKWE CEONCTE YrNeesonopoOHBlX CMECEN, KMHETHHYECKKHE
M TepMOogUHaMHUYECKHWE 3aK0OHOMEDHOCTH, KOTORIE PEanr30eaHel B CUCTEMaX MOOSNKWPOBAHKWA
TeXHONOrM4YeCKUX annapatoB.

HemanosaxHeIM ABAAETCA KOHTPONE 3a 3¢ GeKTUBHOCTEI0 NOTPEBNEHHA TONAWBHO-IHEPreTUYECKMX
PECYPCOE W KAaYECTEOM BbIMYCKAEMOW NPOOYKUWMW. 30EeCk HA NOMOLLL NPUXOLAT CUCTEMbI IHEProyYETa
W IHeproad e TUBHOCTH, PEWEHNA NO ABTOMATHM3aUMK CUTYAUWOHHO-aHaNUTUHECKWX UEHTPOB W NpoYKe.

PeweHunA, pazpaboTaHHeie KoMNadued NAUKA, y4uTLIBaOT BaXHbIE 0cOBEHHOCTH NPOLECCOB
nepepaboTky B HedgTerazoeol otpacnu PQ. NporpaMMHele NPOAYKTE B3aWMOCBA3aHEl Mex Oy coboin
W NPencTasnaloT NONHOUEHHEIA KOMNONEKS OANA 3G PeKTUBHOMD yNpaesneHua NpeanpuaTHeM.

r. CankT-MeTtepbypr, yn. Kyp4aToea, 4. 6, K. & ntik.ru

% (ONCEHy NS B office@ntik.ru
r. Cankt-NMeTepbypr, ya. Mxkatckan, a. 21,

Kopr. 2 O +7(812) 346-61-49

NeHuHrpaackan o6nacte,
r. Kvpriww, nnowaas bpoeko, 4. 2




BLICOKOTEXHOTOI MYHbIE ABTOMATW3ALINA MPOV3BOACTB
PELLIEHUS e —

B CTaUMOHApPHbIX pexunmMax Ha 1-5%.
ABTOMaTUYECKOE MHOIOCBSA3HOE

ONTVMarnbHoe ynpasneHue ¢ e
TEXHONOTrMYEeCKMM NPoLLECCOM BO CHUXaeT SHeprOﬂOTpe6ﬂeHVle Ha 2-5 %.

BCEX pexuMax paboTbl MPOV3BOACTBA: XX
& — - ONTUMMN3ALMS B 3aBUCUMOCTU OT Lienem; COKpaLLaeT BpeMs Nepexofos Mexay
- aBTOMaTU3NPOBaHHbIE Nepexobl

MESXEY PESKVMAMY paBOTb; peXMMami PaboTbl TEXHONOTNYECKO

- yrpaB/ieHne, OCHOBaHHOE Ha NMPOrHO3e; VCTAHOBKM, NYCKOB 1 0CTaHOBOB 10 20%.
- MOCTOAHHbIN MOHUTOPWHI C OLLeHKOI7I ‘ CIE 3K
| faecrea padoTLl Cuctem. y’ CHWXaeT KOMNYeCTBO OTKa308B
. _— bnarofaps cTabunmusaLum
[1Ba KNHOYEBbIX 9N1EMEHTA Ll,I/I(I)pOBOI/I TpaHC(bOpMaLI,I/II/I ' e TEXHOMOrMYeCKoro npotecca Ha 5-10 %.
COBpEeMEeHHOro rnpon3eBoacTBa. ¢ o0
CHWXaeT Harpysky Ha onepatopa [0 50 %.
L K B 2
[oBbIlaeT 6e30MacHOCTb.
ABTOMaTM3aLUMNA KBanunpukaums
I (ERP) —
npOM3BO|D|CTB nepCOHana Hglfgglggii:ze6gigzgliS(E;BHKF;GEI;%TMMVT?,auvm pecypcoB nNpeanpuaTnA ERP
CucTtema ynpasneHus nponssoacTsom (MES) — MES

onepaTtnBHoOE niiaHnpoBaHe 1 gncneTyepnsalna npomns3BoaCcTBa

OnTuMmnsauums B peanbHoM BpeMeHun (RTO) —
ONTUMM3aLMA TEXHONOMMYECKNX MPOLIECCOB Ha OCHOBE RTO, Crﬂ'O
MaTeMaTU4eckmx Moaenen n mogenem MallMHHoro oby4denmnsa (Mi1)

YcoBepLUEHCTBOBAHHOE ynpaBieHne TEXHONOrMYeCKNUM NpoL.eccoM —
aBTOMaTUYecKoe yrnpaBfeHne YCTaHOBKOW B CTaLMOHAPHbIX pexumMax

Mogaynb npoLenypHolr aBTomMaTusaLum —
oNTUMU3aLINS PaBbOoThl B MEPEXOAHbIX N HELUTATHBIX CUTYaLINAX

PacnpeﬂeﬂeHHaﬂ CnCTeEMa ynpaBJieHNA,

I']pOTI/IBoaBapI/IVIHaﬂ 3almnTa PCy, |-|A3’ ”CAy

N NOKasbHble CUCTEMbI aBTOMaTM3aL

BuHougeduA Walond eoTnnedu| |

KOHTPONbHO-U3MepUTENbHbIE MPUBOPDI KM u A
¥ aBTOMaTu3aLms n

[1pOV3BOACTBEHHbIN MpoLecc
TexHonornyeckoe 0bopyaosaHme

@ T-COPT BLICOKOTEXHOOI MYHbBIE PELLEHWA +/ (fgﬁzc)fé{ii}l?ﬁ



KOMMBIOTEPHbLIM TPEHAXEPHbBIV KOMIMMEKC  TPEXMEPHBIE PELLEHMA B OBYYEHNW

BO3MOXHOCTb CaMOCTOATENBHO CO34aTb

Nto6oe KONMYECTBO YNPaxHEHA. oy T ﬂgOBHJiﬂﬂaPMg;g%@ﬂMTEHEM N3YHEHWE TEXHOJIOIMYECKOI'O OB bEKTA
L 2R R 2
B OSMOXHOGTS SA43TE ASADHIIHYIO CHT VAL (PCY. ICAY vl MA3) C HOAASPXKKON B YCIIOBUAX MAKCUMAJIbHO NMPUBJIMXEHHbBIX K PEAJIbHBIM

OPUTrMHANbHbIX KOHOUIYPALMOHHbIX
$annoBs 1 NPOTOKOOB.

UNu oTKas anga nboro ob6opyaoBaHNA W"
B NOGOM MOMEHT 3aHATUS. )
L K K
BO3MOXHOCTb MOJTHOIro
aBTOMATU3MPOBAHHOIO KOHTPONA U
OLeHKU KBanudurkaLlmm nepcoHana.
oo o0
BO3MOXHOCTb MHOMBUAYANbHbBIX 3aHATUN

N B COCTaBe Bceu 6pl/ll'aﬂ,bl.

cobbITKA

APM UHcTpyKTOpPa f COBLITUS
<
PaspaboTka ynpaxHeHun < cobuiTA APM Crapuiero onepatopa
3apaHus
Amynatop PCY
YnpasneHune obyyeHnem .
= - | _AeicTeua
DMyASTOPbI KOHTPOAAEPOB SwynTop JICAY
A N3MEHeHNs ‘
PCYy MA3 NICAY : ‘ -
. ObXOAbl 1 PABOTA YTNPABJIEHWVE NMPOLECCOM,
pacyYéTHble APM A | !
coBus pawbe | C nogrPAg4nKAMHM | MOLEJIMPYEMOM B KTK
30AGHMA |'. e :ﬂeMCTBMH MHTepaKTMBHaA TeXHONOrMYeckas cxema : R . o .
» ANHaMU4ecKas MAT. MOAEAb ! . ‘
TEXHOAOrM4YeCcKoro npouecca N3MEHeHNs = ‘
- MHTepaKTuBHasa naHopama
APM Paspa6oTuuka
KOHOMIypUpOBaHME NHxeHepHoe MO APM PaspaboTyuka: VIHTepakTNBHas TpExMepHas MOAeb
- CO3LI,aHI/Ie/I/I3MeHeHI/Ie TEXHONOrnn,

- YTeHune norukn n nHtepdencos ACYTI;
ApanTayna - HaCTpOWMKa TEXHONOTNYECKOro pexmnmMa; YHuBepcanbHbin APM OnepaTopa 06beAnHAET:
- HacTpoWKa Noruku ynpasieHus. APM Crapuwero onepatopa 1 APM Annapatumnka

Konnyectso APM Onepatopa He orpaHnyeHo!

AnpobUpPoBaHHbIN GaHK BbICOKOTOYHbIX
MaTeMaTUYeCcKnx Moaenen ans nobbix NpPoLeccos.

so o0
Pac4yéT Bo Bcex pexunmax paboTbl YCTaHOBKMN:
CTalMOHapHble, MYCK, OCTAHOB, HELUTATHbIE CUTYaLMN.
so o0
MogenupyeTca BCcA pyyHaa apmaTypa
N BCMOMOraTesibHble CUCTEMBI, @ HE TOJIbKO
OCHOBHaA TexXHONOornyeckas Lenoyka.

OTPABOTKA HABLIKOB AENCTBMI B
HELUTATHbIX 1 ABAPUNHBIX CUTYALINAX

1#‘

YnpaBreHue “no Mecty”:

- TeXHOMornyeckasa cxema,
¢ - maHopama,

AfanTaunsa napaMeTpoB MaTeMaTnyeCcKmx - TPEXMEPHbLIN HTepdelcC. y &

MoZernen nod KOHKpeTHoe Npon3BOACTBO. e : —

@ T-COPT BLICOKOTEXHOMOMMYHBIE PELLEHISA 7 (812) 058 108 @ T-COPT BLICOKOTEXHOMOMMYHBIE PELUEHMSA R A




PASPABOTKA C T-CO®T bE3 PMCKOB YTO Bbl NMOJTYHAETE PABOTAA C T-CODT

becCcpoyHble

1. MIPO®PECCUOHAJIU3IM

nnyeH3nu
Bonee 150 cneymnanncToB C 3KCNepPTU30M B TEXHOMNOM NN MPOU3BOACTB,
ACYTIT, CYYTII, MMNA, onTrmMmnsaLmnm, MaT. MOAenpoBaHuy, MOCTOAHHOE COBEPLLEHCTBOBaHME NPOAYKTOB PORPSPN
nporpaMMunpoBaHnin, MHGOPMaLMOHHOM 6E30MacHOCTN 1 Mp. 1 MOAXOL0B NMO3BOMAKOT NMpesaraTb 3aKka3ymkam
- pelleHnsa, COOTBETCTBYHOLME NYYLINM MUPOBbLIM
npakTkam. KnoyeBble CTOYHVKM BAOXHOBEHNSA: naaToopma ans
~ HaydHOe coobuiectso, CaMOCTOATENbHOM
2.00NbIT - B3aMOLENCTBME C MEXAYHapPOaHbIMM
KOMMaHUAMY; aKTyaln3auynu
C 1996 roga coTpyAaHuUKK KoMmnaHun T-CodT peanunsosanu bonee 300 - peanusaums naei 3aKasyuKos.
NPOEKTOB Ha 58 npefnpuatnax Poccun, benopyccunm n KasaxcraHa.
L 2K 2K 4
o ~ oTCcyTCTBME
3. YNMPABJIEHUE NMPOEKTAMU HaBA3bIBaAHUS
Bce npouecchl Npu peannsaLum NpoeKkToB perfnamMeHTUpoBaHbl 1 OBCNEAOBAHUE N OETAJTbHBIN AHANNS HEHYXXHbIX
NPOU3BOAATCA B CTPOrOM COOTBETCTBUU C MPUHATLIMN HOPMaTUBHbBIMU KoHuenuums. o
aKkTaMu Mo cUcTeMe MeHeLXMeHTa KayecTBa. 9To obecrneynBaeT peLeHnn
CTporoe cobnoeHne CPOKOB C BbICOKMM KayeCTBOM peannsaymu. TEXHMKO-3KOHOMNYECkoe 0BOCHOBaHME.
TexHn4Yeckoe 3agaHue. PORPSEPN
3 PEAJTM3AUUNA MPOEKTA AVULLIVIO
4. CAHKLIMOHHAS YCTOMYNBOCTb TexHopaBouee MpoeKTIpOBaHYE. yauly
IKCINEePTN3Yy
Bce BHeapAeMble MporpaMMHble MPOAYKThI paspaboTaHsbl PaspaboTka 1 BHEAPEHWE «MOoj KoY.
cneymanmuctamm T-CodT U BHECEHbLI B peecTp poccuimnckoro [10.
COMNPOBOXOEHUE L K 2R 4
[ocTrapaHTUHaA Noanep>XKa.
ObyyeHune nonb3oBaTenen. HaLICNEHHOCTb

5.TMBKUA noaxona

[Mpn pa3paboTKke N BHEAPEHWN PELUEHUN YUUTbIBAETCA crneynduka
opraHmMsauny NPoM3BOACTBEHHbIX MPOLECCOB KaX4oro Npou3BoACTBa.
Mpu HeobxoanMMoCTK gopabaTteiBaeTCcA GyHKLUMOHAN ANA
MaKCK/MasibHOrO COOTBETCTBUA TPebOBaHNAM 3aKa3udmKa.

Ha pes3ynbTaT

3AMULWNTECH HA JEMO-CECCW/IO PELUEHWNIN T-CO®T U .
NOJIYHUTE NMEPCOHATTIM3NPOBAHHBIE PEKOMEHOALWW W TINAH YJTYHLWEHWA

6. YCJ10BUA OIMJIATHI

NHOMBUOYanbHbIA NOAXOA K B3aMMOENCTBUKO MNO3BONAET NpopaboTaTth @ ‘ ( : O Cp ‘

rpaduk peannsauum ¢ NOaTanHoM onnaTon 3a pesynbTar.

ObLWeCTBO C OrpaHNYEHHOW OTBETCTBEHHOCTbLIO «T-CodT»,

@ T—COCDT BbICOKOTEXHOMOTMYHBIE PELLUEHAS +/ (fgﬂzc)egtiifl‘ii P®, 196066, r. CaHkT-IeTepbypr, Mockoscku np. 183-185, ut. A, 157-H
Ten.: +7 (812) 66 55 105, office@t-soft.ru, www.T-Soft.ru
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[ TlpoMbILLNEeHHasn
aBTOMaTU3aumns

HEDTEIA3

OBOPYLOBAHWUE N TEXHOJIOI A
OJTA HE@TETAS0BOIO KOMIJIEKCA

{]
&*"‘L

PeweHne pasnuyHbix 3agad

B 0651aCTM MPOMBbILWITIEHHOM
aBTOMaTM3aUUM U LMdppoBmu3aLmm
npegnpuaTmum

PekcodT peanuayeTt KOMMNEKCHbIe MPOEeKTbl B 06/11aCTU NPOMBILLNIEHHON aBToOMaTM3auMmn 1 umdposmusaumm
ON1s1 OCHOBHOIO M BCrioMoraTernbHbIX NPOM3BOACTE NPeanpPUaATU pasnuyHbIX oTpacnen: HepTexmMus,
HedTerazoBbli CEKTOP, METaNNypPrusa, ropHO406bIBaloW,asa NPOMbILLNEHHOCTb, NULLEBas OTPacHlb.

Hawa uenb Hawa akcnepTtrnaa

MNoBbiWweHue ynpasnsaeMocT¥ 1 NPoOn3BOOUTENBHOCTU 3kcnepTamn fenaptaMeHTa peann3oBaHO HECKObKO

6u13HeCca HalLUX KITMEHTOB NYTEM BHEOPEHUS OECSATKOB YCrMELUHbIX MPOEKTOB B 0611aCTU NMPOMbILLIEHHOM

COBPEMEHHbIX LIMPPOBbIX TEXHOMNOMMIM OTEYECTBEHHOIO aBTOMaTU3aLMM B POCCUMCKUX drnmanax BegyLmx

npou3BoacTBa 6e3 ywepba BpeEMEHN U JOXOAHOCTH MeXOyHapoaHbIX KoMnaHui. O6beamHAs HaKoMeHHbIN

npoekTa. OrbIT C COBPEMEHHbBIMWU TPEBOBAHMSMU U YCNOBUAMU
[POCCUIMCKOro pbiHKa, Mbl pa3pabaTsiBaeM 3adPeKTUBHbIE
peLeHuns, aganTUpOBaHHbIE MO HYXAbl KOHKPETHOM
OoTpacnu, pervoHa v NnpepnpuaTms.

Hanpaenerusa paboTbl

.’ BHegpeHue HoBbIX CUCTEM aBTOMAaTU3aLIMM @ MopepHM3aums 1 MUrpaLms CyLLEeCTBYOLLMX

KomnnekcHoe npennoXeHve rno BHegpeHuo HOBbIX CUCTEM AC\/ Tr]

aBTOMaTM3aLMM M0B0ro YPOBHSA M Kiacca nog, KoY KoMnnekcHoe npegnoXxeH1e no MogepHU3aLmm 1 MUrpaumm
cywecTeytowmx ACY Tl Ha oTedecTBeHHOM 6aze
c ob6ecrneveHneM HeobXxoaMMOro YpPoBHSA MHGOPMAaLIMOHHOM
6esonaHoCTH

EnuHas onepaTtopHas /oucrnetyepckas Cranpaptmsauys ACY TT1

ObecneyeHre NPo3PaYHOCTM NPOMU3BOACTBEHHbIX MPOLLECCOB, [NoBbILEHME CKOPOCTU U Ka4eCcTBa BHEAPEHUS NMPOEKTOB
KOMMNEKCHOM CUTYaLMOHHOM OCBEAOMIEHHOCTU 3a CYeT CTaHJapTU3aLMKM TUMOBBIX anmnapaTHbIX
ornepaTMBHOIO W PYKOBOASALLIErO NepcoHarna BCex YpoBHeMn M MPOrpaMMHbIX peLenni ans ACY T l

YcoBepLueHcTBOBaHHbIM HMI YnpaeneHue curHanusauyamm /

KoMnnekcHoe npegnoxeHue onsa yeenmyeHsa apdeKTMBHOCTH Alarm Management System
PaboThbl ONepaTopPoB Yepes CHMXEHME MHDOPMAaLIMOHHOM KoMnnekc TeXHUYeCKMX PeLLeHnin Ans yBenmueHns
Harpysku 2P HEKTUBHOCTM CUCTEMBI YNPABNEHUA CUrHaNU3aLMaMU
C Lenblo onTUMMaaumm MHGOPMaLMOHHOM Harpy3aKm
Ha onepaTopoBs

Peknama ] 2“"

CyyThn CucteMa 06bEKTUBHOIO KOHTPOMA

KoMnnekc nporpamMMHbIX PeLLeHUi Ons aBTOMaTUYeCKomn O6begmHAET MaLlMHHOE 06Yy4YeHWe, anropUTMbI
KOPPEKTUPOBKM NApaMeTPOB U HACTPOMKN OCHOBHOM CUCTEMBI KOMMbIOTEPHOr0 3PEHUs, NOrmYecKne Mogeny NPUHATUSE
yrpasneHus OJisi NOCTOSIHHOro NoAaep)KaHus ee paboThl B peLuenHui, nHterpaumm c ACY T/ MES / ERP 1 MexaH13Mbl
CaMOM OMNTMMarbHOM PexuMe aBTOMaTUYECKOrO pearmpoBaHns

A o 4o a

. B ™
127006, MockBa, yn. Teepckas, 18, k. Bonble nHbopmaumm o peweHmnax PekcodTt a mﬂ-ﬂh;“ ’. Fra'-:ﬁp:mapr
+7 (495) 252-19-99 | dpa@reksoft.com B 06/1aCTW NPOMBILLNIEHHOM aBTOMATU3aLMM darin o



AO «HIIO TUIIO» - 8bicokomexHon02uuHAs KOMNAHUA, KPYNHbILL HAY4HO-
NpouU3BOOCMBEH I UeHmMp, 6X00WULL 8 COCMAB onmuueckoeo Xonounea
AO «llsabe» 6 cmpyxmype I'K «Pocmex», 3aHumarouuiicss paspabomxkoii u npo-
U3600CME0M MENIOBUSUOHHDIX U CNeUUATbHBIX ONTMUKO-37IEKIPOHHBIX CUCIEM,
rM no NPUMEHSEMbIX NPU CO30AHUU CAMBIX COBPEMEHHDIX 00pA3Y06 800pYHeHUS 0714

6cex 61008 U PO008 BOOPYHEHHVIX CUnl Hawlell cmpanbl. Jons UHHOBAUUOHHOT

npooyKuuu ycmoiiuueo npesviuiaem 81-85% om obujezo 06vema npou3so0cmsa.

:

VHTemmeKTyaTbHast MYIbTUCIIEKTPATbHAS
CHICTE€MA BUIEOHAOTIOmEeH IS

B nepmop 2023-2025 ropos crienamictamu AO «HITO I'MIIO» 6bi1a paspaborana Cucrema Bu-
J1e0-TeIIOBM3MOHHOTO MOHUTOpYHTa 1 aHamuTUKN (CBTMA) — AucTaHIMOHHO-YIIpaB/IAeMblil MHO-
TOKAHA/IbHBIN ONTMKO-3/IeKTPOHHBIN KOMIUIEKC C 3/IeMEHTaMI MCKYCCTBEHHOro MHTemtekTa (V1)
¥ BO3MO>KHOCTBIO HapalyBaHNuA MHpopMayonHoro ¢ynkiyonana. CBTMA npenHasHaueHa Ayt
KPYITIOCYTOYHOTO HabmofieHus Tepputopunu B upeo/muppakpacHom (MK) kanamax, ¢ BO3MOXKHO-
CTBI0 OOHAPY)XEHV TUIIOBBIX OOBEKTOB Ha AMCTAaHLMAX He MeHee 10,0/5,6 KM, ¢ yranénHoro pabo-
Yero Mecra oIlepaTopa, obecredeHns MoNcKa, OOHapy>KeHMsA, pacIlO3HaBaHMA 0OBEKTOB B THEBHbIX/
HOYHBIX YC/IOBUAX M B YCIIOBUAX OTPAHMYEHHON BUAMMOCTY NPV HAIMYMY €CTECTBEHHBIX (TyMaH,
JIBIM, TIbIIb) U ICKYCCTBEHHBIX ITOMeX. SIB/IsIeTCA YHUBEPCAIbHON ONTMKO-3/IeKTPOHHOII alapaTHO

-
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w1aT(hOPMOIT KOMIITIEKCHOI CHCTeMbI 6€30IaCHOCTY LIIMPOKOTO MPUMEHEHNs, B TOM YIC/Ie B MHTe-
pecax MOCTPOEHMsT CUCTEM IIPeAYIPEXIeHUs O He3aKOHHOM BTOP)KEHIM B OXpaHseMyIo 30HY (06-
Hapy>KeHUe JIOofieil, )KUBOTHBIX, aBTOTPAHCIIOPTA, BOZHOTO TPAHCIOPTA, JeTaTe/IbHBIX AIllIapaToB),
CHCTeMOJT aHa/IM3a COCTOSIHMS 00'beKTOB IIPOMBIIITIEHHOI MHPPACTPYKTYpPhl HeTEra3oBOro U SHep-
reTu4eckoro komiiekca, P7K]I, asponopTos, mopTos.

Ha ceropHsAmHuII IeHb Ha pBIHKE IPEJCTaBIeHO HEMA/JO TOTOBBIX PEIIeHN’ OIM3KUX KOH-
¢urypanuit. OgHaKo, 3a49acTyl0 3TO MHOCTPAaHHBIE Y3KOCIIEIMAIN3MPOBAHHBIE CUCTEMBI C OTCYT-
CTBUEM TEXHWYECKOTO M CEPBMCHOTO COIPOBOXKAEHMs OT paspaboTdmKa Ha >KMSHEHHOM LIMKIIe
MCIIO/TBb30BaHMs 060pynoBanus. Baxxxoit ocobernoctsio AO «HITO TUIIO» siBsieTcst TO, 9TO Mpex-
HPUATIE IMeeT 3aMKHYTBIi TeXHOIOTMYECKII IIMK/I — CAMOCTOSTENIbHO pa3pabaThiBaeT U IPOM3BOIUT
CBTMA; yunTbIBaeT MHAVBYAYATbHbIE IIOTPEOHOCTY 3aKa34MKOB, paclMpsAs GPyHKIMOHA U3JIe/N
TI0 pellaeMbIM 3ajadaM; obecriednBaeT rapaHTUITHOE U TOCTTapaHTUITHOE OOCTy>KIBaHe.

basoBasg koH¢urypanusa BKIIOYaeT ABYXKAHA/IBHBIN OINTUKO-3/IEKTPOHHBIN OJI0K, AVICTAHIU-
OHHO-YIIPaB/IsIeMYI0 OIIOPHO-IIOBOPOTHYIO ITaT(GopMy ¢ 30HOI 0630pa 360 rpafycoB IO asMMyTy
u +60 1o yriy MecTa, KaHajbl Iepefgauy BupeonHpopmauun u ynpasinenns (Ethernet, Wi-Fi, 4G),
YAAJIeHHBIN Iy/IbT OIlepaTopa C 9prOHOMUYHBIM MHTep(elicOM yIIpaBjIeHNs, 97IeKTPOHHbII MOAY/Ib
06pabOTKM JAaHHBIX U HEPOCETEBOIl aHATUTUKON B pealbHOM MacliTabe BpeMeHM (IIpy CKOPOCTH
KagpoB 25 T'1). CBTMA mo3BonisieT OTCIEXUBATh COCTOSIHME IIPOMBIIITIEHHO-TEXHOTOTMYECKUX
00BEKTOB U MHXXEHEPHBIX KOMMYHMKAIMil: pUKcauys 3alaHHbIX YITIOBBIX OTKJIOHEHUI U YacTOTHI
HepeMelleHNIt; IpeBblllleHIe KPUTUYEeCKIX 3HaUYeHNI TeMiepatyp. PeannszoBaHa BO3MOXKHOCTD ObI-
CTPOro IPOCMOTpa PUKCUPOBAHHBIX 30H NHTEpeca IyTeM IIepexofa K HUM IO 3a/JaHHbIM 3HAYeHUAM
KOOpAMHAT N0BOpOTOB. Texnonoruu VM, npumensemsie B CBTMA, HanpaB/ieHbI Ha pacUIMpeHue
AQHINTUYECKOTO (YHKIVIOHA/IA, aBTOMATH3ALMIO 33/1a4 HAOJIONEHNs, CTIeXKeHNs, IVTAaHNPOBAHNA U
IPUHATHUA PellleHNs, CYLeCTBeHHO ob1erdas paboTy oneparopa cucTeMsl. IIpeycMOTpeH NCTOUYHNK
Oecriepe60OTHOrO NUTaHNA, 00eCIeYNBAOII ABTOHOMHYIO paboTy KOMIIIEKCa B TeUeHe He MeHee
7 4acoB. [Inanason pabounx remrnepatyp oT Munyc 40 go mwioc 50 °C.

HeiipocereBass MOfie/nb MOAY/IS BUAECOAHAIUTUKN IIOCTOSIHHO COBEPIICHCTBYETCS U CIOCOOHA
pacro3HaBaTh Majlopa3MepHble HaJIBOIHbIE 11 Ha3eMHbIe 00'bEKTHI C BBICOKOI JOCTOBEPHOCTBIO. AJI-
TOPUTM, OOYIEeHHBII J/I paclIO3HaBaHVA TOJIOBKM OaaHCKpa HeTeL0ObIBAIOIINX CTAHKOB-Kava/IokK,
II0Ka3a/I XOPOIllVie pe3y/IbTaThl Ha TECTOBBIX JAHHBIX, 00€CIIeYNB TeXHNYECKYI0 BO3MO>KHOCTD IIPU-
MeHeHyss CBTMA i HabmrofeHNs 3a KycTaMu HepTe[oOBIBAIOIINX CKBXKVH Y BBISAB/ICHNA VX HEU-
CIIPaBHOCTEN B aBTOMAaTUY€CKOM PeXIME.

C 2024 r. CBTMA ycriemrHo npuMeHsieTcsl B nojpasfeneHusax YepHomopckoro ¢nora BMD
Poccun. C 2025 r. CBTMA 3apericTBoBaHa B cucTeMe obecredeHus 6e30IacHOCTY HpPefIpUATUi
Hedrerasoxummyeckoro kommiekca Pecrryonmkn Tatapcran, B moppasgenenusax I1BO.
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YALILOV

I ¢ PARTNERS

ARHyp Anunos, ynpasnawowud napmHep
Yalilov&Partners

B cdepax IT, aHepreTMkn u HedTerasoBoro cektopa ueHa
HOPUONYECKON OWKMDKKM MCYMCNAETCA He npocTo wrpadamu, a
cTabunbHOCTL0 paboTel M penyTauMeld KOMNaHWK.

3] YALILOV P o

e fesynpe4yHoe CONPOBOMAEHWE KanNWTanNnoOeMKux NPOEKTOB W

& P A R T N E R S i ‘ || paspelleHWe PerynaTopHbIX CNOpOoE.
| | i Yalilov&Partners cosgasanaco kak oupma, roe rnyGuHHan
OTpacneBas 3IKCNEepPTW3a COoYeTaeTcA C rOTOBHOCThI0 OpaTh Ha

ceba nonHyw OTBETCTEEHHOCTL 3@ NPaBoBOW KOHTYp Buaneca
KnueHTa.

Mel NOHWMaeM, YTO COBPEMEHHLIA PYKOBOAWMTENL MIWET He NPOCTO topucTa, cnocobHoro
#3aKpbITh BONPOCH, 8 CTPaTerMyeckoro napTHepa.

Hawa komaHga crneunanuaupyeTcsa Ha KOMMNNEeKCHOM CONPOBOMASHUKU: OT CTPYKTYPUPOBaHUA
CMNOMHLIX COBNOK W 33WWTHI 8KTUBOB A0 MWHMMU3AUWMW PerynATOPHbLIX PWUCKOB W NPaBsoBOro
ayguta uudpoebix npoektoe. Mbl paboTaeMm Ha onepexeHwe, BLICTPawBas AONrOCPOMHbIE
MEXaHW3Mbl 3aLLUMTLI, KOTOPLIE MO3BONAKT HALWWM KNWEHTaM COCPefOoTOMMTLCA Ha pPa3BuTHM
Bu3Heca, a He Ha cyaebHbIX cnopax.

Kawaoii npoekT B cdepe BbICOKMX TEXHOMOTMA MNK TAXENOW WHOYCTPUK YHHUKaNeH No CBOEN
CTpyKTYpe. MMEeHHO NO3TOMY Hall Nogxoa uckmnoyaeT wabnoHHbie peweHna. Mel BoicTpausaem
paboty Tak, 4ToObl oObecneynTe He TONLKO KPUOMYECKYID 4YWUCTOTY CAOEnNKW, HO W ee
3KOHOMUYECKYH0 3hDeKTUBHOCTE.

y B b1 IIEH H O(: r] 1b B KA} l(A Oi{\f’ I)E UI E H M M Mel OTKPEITEI K AWAnory ¢ cOBCTBEHHUKAMK W TOMN-MEHEONMEHTOM KOMNaHWA, 4NA KOTOPLIX

HaOeXHOCTe KOHTPparsHTOBE W Ka4YeCTeO nNpasoBOro CconpoBOMOEHWMA ABMNAKTCA OCHOBOW
ycTon4nsocTi buaneca.

NOYEMY HAC BLIBUPAKOT?

= Ha pblHke 12+ ner
OKA3bBIBAEM KOHCYABTAIITMOHHBIE YCAYTM B OBAACTI = [MpoexTbi 950+
: = CoxpaHunu ana knuedtoe 250+ mnpg. pyb6.
[TPABA BO BCEX KAKOYEBBIX OTPACAAX BU3HECA

HOPMOWYECKW BLIBEPEHHLIE PELLEHUA ANA BU3HECA
B KNKOYEBbLIX OTPACNAX SKOHOMWKH

IT v yndppoeasn Hedrerasosblid

ABTO W TpaHCnoOpT
" iye P IKOHOMMEKA KOMMNEeK:

OJf#=I0

I-- »
%00 *e%s .

EEAS)LT

ArponpoMmbILLSIEHHbIN MNpouseogcTeo
KOMrnekc TOBapOB

[esenonMmeHT
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YALILOV
& PARTNERS

KomaHaa wopuctos Yalilov & Partners

yCneLwHo 3awuuiaeT npasa U 3aKoHHbIE MHTEPECH! KNUEHTOB
B apbuTpaxHbIX cygax u cygax obwen ropucankumnm

BCEX YPOBHEN

NMPAKTUKHU
— CynebHo-apbutpaxHas npaktuka
— YperynupoeaHue cnopos
— baHkpoTcTBO
— YFDH{JBHD-HPHBDBEH NPaKTUKa
— MexayHapogHo-npasoBan npakTuka
— KopnoparueHoe npaeo

HArPAObI U PENTUHIU

Forbes Club Peimsr myaise NMwaepst PROGarspoTcTBo  Paiimanr ey V3naTenscen aom
Legal Ranking FOPIMMECID KOMNaHIR PR/ I0pMIMHECcH D HpmM HOPMCTOR aloMmepcaHT b
Poccim ar Pocowicoi aseTe Pesmsir «voeps!
ol Ipasonu-300x PG ODWIMECK YCITYTS

KWPHCTOB
WP MO R

Forbes 3gg  [UEE FE  Koweeeam

HAM OOBEPAKOT
CHBEYP ,,-,tff‘,_i e 7 TATNEFT Kyukmara m‘

AEMEHTOITTTO -
IV IR LUE

& 5 = ,
nﬁi‘mp* AEAREINE “" r:_msﬁ-:; Basn R VOLKSWAGEN @
L it b e BENTLEY

1 . ”
S~ Yalilov & Partners eguHcTBeHHas poccuiickas opuauyeckas
" " dvpma, BKNIOYEHHAA B CNUCOK aKKpeaMTOBaHHbIX 3KCNEepToB
2 npaeutenscTeeHHoro baHka Passutus KasaxcraHa

Pecny@nuka Tatapcran, Kasase, yn. ®areixa Kapuma, a. 20, oduc 2
+7 (B43) 5900 200  info@ypartners.ru  hitps:fiypartners.ru
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JIH>XKMHUPUHTOBbIE KOMIIAHWM,

JHepreTmyecKoe, HepTeXMMIMIeCKoe,
9NeKTpoTexHIIeckoe odopynosanue. KUII.
IIpousBoacrBo kpynaomacmtabubix ACY TII,
CUCTeMBbI y4eTa He()TH, Ta3a ¥ HepTempOyKTOB.
IIpoTuBoaBapuitHoe 060pyIOBaHIe.

IlepenoBoe o6opynoBanue P3uA, ACY TII/CCIIH,
I10, HKY nna sneproo6bexros 0,4-750 kB.

Cucremsbr aBromaTusanuu. Kabenonoe o6opynosanne.
[Ipombinnennas 6e3onacHOCTh. IlepeBo3ku 1 mogbem
HerabapuTHOTO, TSKeTOBECHOTO 000pyTOBaHNA

C rMC ?,‘. FrPYNMNA KOMMNAHMM
MPOLLECCUHI .
D TEKHOMOMKMC « METPAH

N Lt [ PEAEMATVIKA
FrPYNNA KOMNAHUW ;q
OMATWK3HEPTO §))}J
SdsSP

Z/N\\. MexXaHOTpOHUKA

@sop&e



MG

TPYNNA

'MC
[MPOLUECCUHI
TEKHOJIOOXXUC

APl 610.TUnOH2 =

Q: po 750 m3/4
H: po 350 m

API 610. Tun BB2
Q: 0o 2 500 M3y
H: po 380 m

API 610. Tuun VS6 r
Q:no2800m*/y & S
H: no 380 m (48

Peknama

PA3PABOTKA N TPON3BOACTBO
HACOCOB A1 NPEQNPUATUIA

HEDTEMNEPEPABOTKN
N HEDTEFA30XNMUN

LleHTpobeXxHble Hacochl
(BCe TMNbI) NO CTaHJApTaMm
API 610 /TOCT 326001/

ISO 13709/ CTO HTWN S.10.1

[epmMeTUYHbIE HacoChbl
no craHgaptam APl 685/
CTO UHTWM S.10.5

C MOKPbIM POTOPOM

N 3KpaHUPOBAHHbLIM
JBuratenem

Cucremsl OJO3npoBaHNA
XUMNYECKUX peareHToB

CEPBNC ANHAMWYECKOIO
OBbOPYAOBAHUSA
3APYBEXXHOIO
NMPON3BOACTBA

NocTtaBKa opUrnMHanbHbIX
3anyacrem n aHanoros

Tekywme 1 KanuTanbHble
PEMOHTbI

PeBepC-MHXUHUPUHT
N U3roTOBJIEHUE AeTanen

[lonrocpoyHbie cepBUCHbIE
poroeopbl (long-time
service agreement, LTSA)

r™MC AkumnoHepHoe obuwecTtBo «I'MC lMpoueccuHr TEKHONOLKUC»
‘: ,, MPOLLECCUHI BusHec-eguHMua «TexHoNOrMn nepepaboTku HedTh U rasa»

TEKHOJTOAXWUC 127030 r. Mocksa, yn. Cywiesckas, g. 20

Ten.: +7 (495) 730-66-01 E-mail: infoPT@hms.ru
www.grouphms.ru

AO «I'MC MpoueccnHr TeKHOMOAXKNC»

Poccng, 127030, Mocksa, yn. Cywésckas, a.20
Ten.: +7 (495) 730 6601 E-mail: infoPT@hms.ru

HAJIEXHOCTDb KAK CTAHIOAPT: IIPOEKTMIPOBAHIE,
ITPOMI3BOCTBO 1 OBCJIYKMBAHME HACOCOB
ITO CTAHIOAPTY API IJ/IA HE®@TETA3OIIEPEPABOTKU

Illopomnoe Cepeeii Banepvesuu
K.T.H., PykoBopuTenn, PacyeTHO-nCCIenoBaTenbckoe 610po, HayuHo-TexHMYecKmit IieHTp

Benakxoe Bnaoucnas Anvbepmosuu
K.T.H., BeyLmit MHXeHep-KOHCTPYKTOP, PacueTHO-1ccIeoBaTenbckoe 610po,
Hay4Ho-TexHM4Yecknii eHTp

Hacocp! Ha HedTexuMudeckux u HeremepepabaThIBAIOLINX 3aBOJAX — KTI0UEBbIe 9/IeMEHTHI TEXHO-
JIOTMYECKOTO pOoliecca, 00ecreunBarolie HelpepbIBHOCTD IIPOM3BOCTBEHHOTO IIMK/IA, OTKA3 W/ HeM-
CIIPaBHOCTDb KOTOPBIX BefleT He TOIbKO K MIWIMOHHBIM YOBITKaM OT IIPOCTOSI, HO M IIO[{4ac K CEpPbe3HbIM
9KOJIOTMYECKUM ¥ TEXHOTEHHBIM HOCIeACTBUAM. PaboTa ¢ BBICOKMMM JIaBIEHUSAMM, SKCTPEMaTbHBIMM
TeMIlepaTypaM!, XMMUYeCK) arPeCCUBHBIMU U B3PbIBOOIIACHBIMU CpeflaMI IIPeIbAB/IAET K HACOCHOMY
060PYLOBAHNIO NCKTIOUNTENBHO BBICOKIME TPEOOBAHS B YaCTH HaTeKHOCTI KOHCTPYKLINM, OOecrednBa-
folielt becriepeOoiiHyI0 paboTy.

B Takux yclnoBMsX BOIPOC HafIe>KHOCTY IIepecTaeT ObITh Muillb GOpMaTbHbIM TpeOOBaHMEeM — OH CTa-
HOBUTCS a0COIOTHBIM MMIepatyBoM. Ho kak 0O'beKTUBHO OLIEHUTD U TapaHTUPOBATh 3Ty Hale)KHOCTD
Ha 9Talle MPOeKTUPOBaHus U BbiOOpa obopymoBanus? OTBETOM J/Isi MUPOBOJ HeTerasoXyMmu4ecKoi
OTPAC/IN yKe HeCKOJIbKO JeCATIIETUI CIIyXKaT CTaHAapThl AMEePMKaHCKOTO MHCTUTYyTa HedTu (API).

VicToprdecky IOHepaMy B IPOMBILITIEHHBIX KPYITHOTOHHA)KHBIX TEXHOJIOTHUSAX IepepaboTKy Hed-
TU, B TOM 4YICJIe rny601<0171 (Bropmunoir), Beictymwm CIIA, 1 nmenHo tam B 1919 rony 6611 co3man API
(AMepuKaHCKUIT MHCTUTYT HeTN) — HETOCYAAPCTBEHHAs! OPTaHM3alus, YbYl CTAHAPTBI CETOMHS CTayN
YHUBEPCA/IbHBIM SI3BIKOM He(Tera3oBOro MH>KMHMUPYMHIA. DTO He IPOCTO CHVICKYU MapaMeTPOB M PeKo-
MeHJaluii, a MHOTOIETHNII ¥ KOHLIEHTPYPOBAHHBII OIBIT, KOHCOMMANPOBAHHBIN B BUJe CBOJja Tpebo-
BaHUI. DBomonyA Kmodesoro craggapra API 610 — Apkoe ToMy OATBEp>K/jeHME: OT IIEPBOTO U3/JaHNUsA
1954 ropa 10 COBpeMeHHOTO fiBeHaaToro uaganus 2021 roma, KOTopoe BoOpamo B ce6s1 MHOTOIETHMIT
OITIBIT 9KCIUTyaTalMH 1 IPeICTaBsieT co00it BCeOOBEMITIONINIT KOMIEeKC IPABIIT II0 IIPOEKTHUPOBAHMNIO, U3-
TOTOBJIEHMIO U UCIIBITAaHWUAM I[[eHTpoOexxHbIX HacocoB. Ceropus API paspaboran 6onee 450 cTaHiapTOB,
a Takme fOokyMeHThI, Kak API RP 697 (2023 r.) «PeMOHT HacocoB», IOKa3bIBAIOT, YTO JAHHBII IOJIXOF
OXBaTbIBaeT BeCh XM3HEHHBIT LMK obopynoBanms. Pakrudeckn, craugaprsl API npeBpaTuincey B Me-
JKIyHapOZHbIE TEXHIYECKVIE 3aKOHDL.

OpHako, CTaHAAPT 3a[aeT IIPaBIIa, 4 VX BOIUIOLIEHE TPebyeT COOTBETCTBYIOLNX 3HAHMIA, OIIbITA I
IIPaKTUYECKUX HaBBIKOB, TO €CTh CEPbE3HO TEXHNYECKOI 9KCIIEPTU3bL. B COBpeMEHHBIX yCIOBMAX, KOIa
obecrieyeHne TeXHOIOTMYECKOI He3aBUCHMOCTI CTajI0 KIII04eBBIM (PaKTOPOM YCTOMIMBOCTY IPeIIps-
TUIT, TaKas aKcIepTn3a obperaer 0codyro eHHocTb. AO «I'MC IlponeccuHr TeKHOMOmKUC» KOHCOMNU-
IVMPOBANIO KOMaHAY BEAYLIMUX CIIEVaNINCTOB, 00/1ajalolyX MHOTO/IETHUM OIIBITOM HPOEKTUPOBAHUA U
IpUMEHEHN HaCOCOB B MEX/[YHAPOJHbBIX KOMITAaHMAX, Takux kak Sulzer, Flowserve, ITT, Ruhrpumpen.
3TO T03BOJISIET He TOMBKO Ge3yIpevHo ClefoBaTh Ayxy u 6ykBe cranmaptos API, Ho u mpennarats Kiu-
€HTaM IIpOBEPEHHbIE, Ha/IeXKHBIE U, B TOM YJC/IE, yHUKA/IbHbIE PEIIeHNA.

Cranpaptsl API: yHUBepcanbHBIil A3bIK HaAZEXKHOCTY A1 orpaciu. [Ipesxae ueM yriayomsaTbes B
IeTau IPOEKTYPOBAHMS, BaXXKHO IOHATb caMy ¢unocoduro 1 ponb crangapros API B orpacin.

API (American Petroleum Institute) — 3T0 COBOKYITHOCTh HOPMAaTMBHO-TEXHNYECKIX JJOKYMEHTOB,
KOTOpBI€ YCTAHABIMBAIOT MUHMMAIbHO HEOOXOAMMBIe TPeOOBAHMs K IPOEKTUPOBAHNUIO, MAaTEPUAIaM,
M3TOTOBJIEHNIO, MCIIBITAHVSM U SKCIUIyaTaluy o60pynoBanus fs HedTerazoqo0brdn, TpPaHCIIOPTUPOB-
K1 u nepepabotkn. B cranmaprax API cobpaH KOHCOMMMPOBAHHBII MUPOBOIT OMBIT, HAI[e/IEHHBI Ha
IpefoTBpalleHye aBapuil, obecredeHne 6€30IacHOCTY IIEPCOHAIA 1 3aLINUTY OKPY>Kalolell Cpefibl.

Hasnauyenne cranpapros API. Cdepa npumeHenus cranpaproB API upesBplyaliHO MIMpOKa, M B
KOHTEKCTe IlepepadaThIBAIONINX 3aBOJOB MOXKHO BbIJIe/IUTh X OCHOBHOE IIPYMEHEHNe IS CIIeYIOIMX
BIIOB IIPOMBIIITIEHHOTO 000PY/JOBaHNA:

- TpybomposogHas apmatypa (API 600, 602, 6D);

- pesepByapsnl u cocynsl gasnenus (API 650, 620);
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- Hacocsl (API 610 — Hacochl ¢ TpagMLIMOHHBIMY yITOTHeHUAMY, API 685 — repMeTnyHbIE HACOCHI);

- kommpeccopsl (API 617, 618);

- ra3oTypbunHble ycranoBky (API 616);

- TopueBble yrorHeHus (API 682) u ap.

I'maBHast Ie/b MpYMEHEHMs CTaHAPTOB — CHIDKEHME SKCIUTyaTallMOHHBIX PMCKOB, BK/IIOYast obec-
nedeHye 6e30MacHOCTH (TpeOOBaHNA K MaTepraaM, 3alllTe OT yTedeK, H0XXapoOe3onacHOCTH) Vi rapaH-
TUIO HAfIeKHOCTM ¥ 0e30TKa3HOCTM (CTPOTMe pacyeThbl 3allacoB IPOYHOCTH, TpebOBaHNUA K BUOpauuu,
YCTIOBUAM UCIBITAHUIL M TIP.).

Taxoke cranpapTsl API obecrieunBaloT yHUMKAINIO U B3aMO3aMeHAeMOCTb: (060pyHoBaHMe pas-
HBIX IIPOM3BOANTEIEN, CIIPOEKTVPOBAHHOE 110 OFHOMY cTaHAapTy API, MMeeT cxoxye IpUCOenVHNUTEb-
HbIe pa3Mepbl, XapaKTepUCTUKI, YTO YIPOIIAeT IVIAaHMPOBaHMe CKIACKUX 3aIlacOB 3aIllaCHBIX JacTell,
JIOTYICTVIKY, MOHT@X, CEPBUCHOE OOCIy>KIBaHUe, a TAKXKe COKpalllaeT BpeMs IIPOCTO); CHVDKEHNE COBO-
KYITHOII CTOMMOCTH BjIafieHNs (HadajbHasg CTOMMOCTb obopynoBanysa API MoxxeT ObITh Bblllle, HO OHO
OKYIaeTCsA 3a CYeT MHOTOKPAaTHO YBEIMYEHHOTO CPOKA CIY>KOBI, PeIKUX PEMOHTOB ¥ MUHMMM3AINN
YOBITKOB OT IIPOCTOEB).

KiroueBoe ormmume cranmaproB API oT fpyrux NpOMBINUIEHHBIX CTaHAApTOB (Takux kKak ISO,
T'OCT, ASME) 3akmoyaeTcst B CTeIIeHM CIeLann3aluy 1 ypoBHe Tpedbosanmit. O6ue cranpaprsl (ISO,
I'OCT) vacro 3apaoT 6a3oBble, 00001IeHHbIE TPeOOBaHMA K IIMPOKUM KIaccaM obopynosanus. OHY OT-
BeyaloT Ha BOIIPOC «KaK Cie/IaTh B IjefioM». CIlennansupoBaHHble MHXeHepHble cTaHmapTel API comep-
KaT JleTa/llbHble, KOHKPETHBIE 11 3a4acTylo 6ojee »ecTKue Tpe6oBaHMA K 000PYLOBaHMIO /I pabOTHI B
crienUIecKnx 1 OMacHbIX ycnoBuAX. OHM OTBEYAIOT Ha BOIIPOC «KaK Cle/aTh 6e30I1aCHbIM 1 HaJexX-
HBIM 000pyZOBaHIe, IPYMEHsIeMOe IMEHHO B HepTerazoxXyMmaecKoit OTpacim».

Hanpumep, cranpapt API 610 1151 HacOCOB TOpa3io CTPO>Ke OOBIYHBIX IPOMBIIIICHHBIX CTAH/JAPTOB
(ranpumep, ISO 5199) no gomycruMolt BUOpaLuy, TUIIaM IPUMEHNMBIX TOPLEBBIX YIUIOTHEHUII, MaTe-
puanaM IIPOTOYHON YacTy IJISl arPECCUBHBIX Cpef, TPeOOBaHMAM K UCIBITaTeIbHOMY cTeHAy. OH M3Ha-
YaJIbHO CO3JaH /I PabOTHI C JTETKOBOCIUIAMEHAOINMUCH, TOKCUYHBIMUA WIN JOPOTOCTOSIIMMY IPO-
IyKTaMU, TAie yTedKa MM OCTaHOBKA Ipoliecca HefomycTuMbl. OcoOblil MHTepeC TakxKe IpefiCTaB/IAeT
crienyanysupoBaHublit cranfapt API 685, co3gaHHbI /I paspabOTKM 91eKTPOHACOCHBIX arperaTos C
9KpaHVMPOBAHHBIM JBUTATe/IeM, Ifle BO3MOXKHOCTb YT€UKV JMCKII0YAEeTCS TOMHOCTBI0 Ha KOHCTPYKTVB-
HOM YPOBHE B CIIY BBICOKUX TPeOOBaHMIA, IPeIbAB/LAEMBIX K 0€30I1aCHOCTY U 9KOIOTUN. ITO OCOOCHHO
Ba)KHO IIpY IepeKauMBaHNY JIeTYYNX OPTAaHNIECKMX COeTHEHNI], TOKCUYHBIX, KaHI[epOT€HHbIX M CMep-
TEJIbHO OIIACHBIX XKUJKOCTEI C TeMIlepaTypoil BCIIBIMIKY HIKe TOUKM 3aMeP3aHMsA OKPY>KaIoIlell Cpefbl.

IIpouseodcmeennas npozpamma Hacocos no cmandapmam API 610 u API 685

AO «I'MC Ilporneccunr TeKHOMOIKUC» aKTUBHO pasBUBaeT COOCTBEHHYIO IMHEHKY HAacOCOB THUIIA
OH (xonconbHbIe), BB (nByxonopHble), VS (BepTHKambHbIE IIOTYIIOTPYXKHBIE), @ TAK)Ke Pa3paboOTKy rep-
METUYHBIX HACOCOB MOJieNTbHbBIX TMHeek CMP 11 MDP.

ITpopykToBas nuHeiika Hacocos Tuma OH

Hacocel Tmma OH1

l'opmsoHTaIbHBIE OJHOCTYIIEHYATble KOHCO/IbHBIE HACOCHI CO CIMPATbHBIM
KOPIIYCOM; HACOCHAsI YaCTh 1 MOAIINITHUKOBBII y3€/I CMOHTMPOBaHBbI Ha 00-
11eli OT/e/IbHON ONIOPHOII IUINTe, KOPITYC HAacoca MMeeT COOCTBEHHbIE OIIOp-
HbI€ JTaIlbl I KPEIUTCS K IInTe (CTOVIKE).

Hacocel Tuma OH2

T'opn3oHTaNbHBIE OJHOCTYIIEHYaTble KOHCOTbHbIE HACOCBHI C PACIIOIOKe-
HUEM OHOprIX HOBCPXHOCTCI?I Kopnyca Ha yp0BHe HeHTpaTIbHOI?I ocu; nc-
MIOJTHEHE CO CIMPaTbHBIM OTBOJOM/MOMY/IbHOI KOHCTPYKINI OTBOJALIE-
TO YCTPOJICTBA C HANIPaBJIAIOIUM aNlapaToM (2 KopIiyca HOAUIMITHUKOB,
10 TMHOpa3MepOB KOPIycoB, 50 BApMaHTOB pabounx Kojec).

Hacocel Tuma OH3

BeprukanbHble OJHOCTyIIEHYaTble KOHCO/IbHbIE HACOCHI MCIIOTHEHNS «B JIN-
HINIO» C OTOEC/IbHBIMUI KopnycaMM IIOJIIMITHVNKOB HAa 3BHAYUTEIbHO y,[[}I]/[HeH-
HOM Bany OBUTATEA; MCIIOTHEHNE C HaHpaB]I}IIOH_H/IM aHHaPaTOM (OHLH/IO-
HaJIBHO CO CIIMPAJIbHBIM OTBOJIOM).
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IIpogykToBas nuHeliKa HacocoB Tuna BB

Hacocpl Tuma BB1

JIByXOTIIOpHbIE HACOCHI C OCEBBIM Pa3beMOM KOPIIyCa; MICIIOJTHEHME C Pa-
004VIM KOJIECOM C IByXCTOPOHHMM BXOJIOM U IBOJHOJ CIIMPAJIbIO IIepe-
BOJHbBIX KaHAJIOB.

Hacocsl Tuma BB2

TF'opusoHTanbHble, OGHOCTYIIEHYATDIE, C pafyia/IbHbIM pa3beMOM KOPIIy-
ca IIPOLIeCCHbIE HACOCHI C pab04MM KOJIeCOM JBYXCTOPOHHETO BXOfIa U C
YCTaHOBKOI MEXTy TOAUINITHIKAMIU.

Hacocel Tnuma BB3
TF'opusoHTanbHble MHOTOCTYIIEHYATbleé HACOCHI BBICOKOTO JABJIEHMSA C
OCEBBIM pa3beMOM KOPpIIyca.

Hacocel Tnuma BB4

['opn30oHTaNIbHBIE MHOTOCTYIIEHYAThIe HACOCHI BBICOKOTO IaB/ICHI; Ba-
puabeIbHOE UCIIONHEHME KPeIUIeHsI KOpITyca K OIIOPHOI IUIUTE B 3a-
BUCUMOCTNU OT yC}IOBI/II/I QKCH}IyaTaLU/H/I.

Hacocpr Tuma BB5
I'opn3oHTanbHBIE MHOTOCTYIIEHYATble HACOCHI BBICOKOTO JJAB/IEHN; Ha-
cocpl Tnna BB5 nMeroT KoBaHbI MM TUTOV BHEUTHUI KOPITYC.

IIpopykToBas nuHeliKa HacoCOB THma VS

Hacocp1 Timna VS1

OpHOKOPIIyCHBIE CEKL[MOHHbIE BEPTUKANIbHbIE HACOCHI BHICOKOTO JIaB-
JIeHVs IIOYIIOTPYXKHOTO THUIIa; pabodee KOJIeCO OFHOIIOTOYHOE, IBYX-
IIOTOYHOE WM C OCEBBIM KOJIeCOM (IIHEKOM); POTOp Hacoca IOffep-
JKIBAETCA BHEIIHVMM OIIOPAMM, PACIIONOXXEHHBIMM B y3JI€ IIO/IBECK;
pajiviasbHbIe MOAIIMITHAKY CMa3bIBAIOTCA U OX/TAKJAIOTCA IIEPEeKadnBa-
€MOIJl Cpefoll, BEPXHUIT PafiialbHO-YIIOPHbIN HAXOAUTCA B MACIAHON
BaHHE M/IM CMa3bIBA€TCA KOHCUCTEHTHO CMa3KOIA.
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Hacocp1 Tima VS4

OHHOCTYHCH‘{&TI)IC, OTHOIIOTOYHbIE€ BEPTUKA/IbHbIE HACOCHI HO}'IYHOI‘-
PY’KHOTO THUIIa CO CHVPAaIbHBIMU KOPIIyCOM THUIIA «YIUTKa»; pabodee
KOJIECO OJJHOIIOTOYHOE, IBYXIIOTOYHOE W/IM C OCEeBBIM KOJlecoM (IIHe-
KOM); IIOJIIMITHUKM CMA3bIBAIOTCS U OXJIAXKIAKOTCA YMCTOM KUIKOCTHIO
(4epe3 OTHENIbHYIO CHCTEMY).

Hacoce! tima VS5

OpHocTyneHyaTble, OJHOIOTOYHbIE BEPTUKA/NIbHbIE HACOCHI IIO/TYIIOT-
PY’KHOTO THUIIa CO CIVPaJIbHBIMU KOPIIYCOM THUIIA «YIUTKa»; padodee
KOJIECO OJHOIIOTOYHOE, IBYXIIOTOYHOE M/IN C OCEBBIM KOJIeCOM (ILIHe-
KOM); pajiyia/ibHble TTOAIINMITHINKY CMAa3bIBAIOTCS VM OXJIKHAIOTCA CaMO
TepeKaYMBAEMOIT CPEOIL, BEPXHUI Paya/IbHO-YIIOPHBI HAXOAUTCH B
MaC/IAHOI BaHHE W/IM CMa3bIBAETCsl KOHCUCTEHTHOI CMA3KOIL.

Hacocs1 Tuma VS6

JByXKOpITyCHBIE CeKIIMIOHHbIEe BePTUKAIbHbIE HACOCHI BBICOKOTO JlaBJIe-
HIIS1 IIO/TYIIOTPY>KHOTO TUIIA; pabodee KOIECO OGHOIOTOYHOE, FBYXIIO-
TOYHOE WJIV C OCEBBIM KOJIeCOM (LIIHEKOM); pajjuajbHble MOIINITHUKN
CMa3bIBAIOTCS U OXIAXKIAIOTCA CaMOIl ITepeKaunBaeMoil CPefioN, BepX-
HUI pafuaIbHO-YTIOPHbII HAXOAUTCA B MAC/IAHO BaHHE UM CMa3bIBa-
eTCsl KOHCUCTEHTHOI CMa3KOI.

IIponykToBas nmuHelika HacocoB Tunos MDP u CMP

Hacocpl Tuma MDP
TepMeTyyHble HACOCHI C MATHUTHON MY(QTOIT; aOCOMIOTHAsT TepMeTId-
HOCTb pabouert HOMTOCTH.

Hacocpr Tuma CMP

I'epMeTnuHble HACOCHI C SIKPAaHMPOBAaHHBIM 3/IEKTPOJBUTATeNeM; IIOJI-
HO€E OTCYTCTBME YT€YEK, HACOC IIPeHa3HAYEH [ IepeKayBaHuA ro-
PIOYMX, B3pbIBOOIIACHBIX, TOKCMYHBIX, KOPPO3MOHHO-aKTUBHBIX U JIO-
POrOCTOAMUX KUJKOCTEN.

Iist M3rOTOBNEHMsT COOCTBEHHBIX JIMHEEK HACOCOB KOMITAHUS O0JIafaeT MPOM3BOJCTBEHHOI
mwiomagkoit (17500 M?), Ha KOTOPOJ OCYIIeCTB/IAETCA IIONHBI UMK/ IPOM3BOACTBA IPONYKIMN.
ITpopyxroBas nuHeiika cepruduuuposana B coorserctsuu ¢ TP TC. Cucrema MeHeKMeHTa KadecTBa
AO «I'MC ITpoueccunr TeKkHOMOmKUC» ObIa IPOBEpeHa 1 IIPU3HAHA COOTBETCTBYIOLIEN TPeOOBaHUAM
cragzapra TOCT P MICO 9001-2015 (ISO 9001:2015).

CobcTBeHHas UCIIBITaTeNbHAs 6a3a — 9TO He MIPOCTO MHPPACTPYKTYpa, @ BaXKHBII CTPATEIMIeCKUI
aKTUB KoMITaHuu. [To/IHBIT MK KOHTPOJIA KadecTBa II03BOJIAET 3aKa34yMKaM I10/Iy4aTh 000pyJoBaHye C
MICYEPIIBIBAIOIIMM [TAKETOM JOKYMEHTOB, IIOATBEPKAAIOIINX 1 TAPAHTUPYIOLINX ero HaJEXXHOCTh 1 Oes-
OIIACHOCTb, YTO MMHMMMU3MPYET PUCKY Ha 3TAIle BBOJIA B 9KCIUTyaTaLMIO 1 Ha BCEM NPOTSAKEHUN >)KU3HEH-
HOTIO IMK/Ia 00'bEKTa.
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[TapameTpudeckye UCIBITAHNA — 3TO KIIOUEBOI 3Tall, TOATBEPKAAIIINI, YTO HACOC TTOTHOCTDHIO
COOTBETCTBYeT NPOEKTHbIM XapaKTepMUCTUKaM IO Iofaue, Hanopy, momHocty, KIIJ] n mapamerpam
Brbparuu. CoBpeMeHHBIIT MCIbITATE/IbHBIN CTEH/| TI03BOJIsIET IPOBOJUTD STU IPOBEPKY C BBICOYAI-
meil TouHOCTbI0. CTeHJ MO03BOJAET OJHOBPEMEHHO IIPOBOAUTD MCIIBITAHMSA IO YETBIPEX HACOCHBIX
arperaTos.

YHueepcanvHas IIOMA/IKa C YyTYHHBIMY IJIUTaMU, OCHAIIEHHBIMY T-00pasHbIMU I1a3aMI, IT03BOJIS-
eT OBICTPO MOHTMPOBATD U JEMOHTHPOBATh 000PYLOBaHNe PA3NNIHBIX TUIIOPA3MEPOB; ABTOMATU3MPO-
BaHHasI CUCTeMa YIpaBaeHus ¢ coocTBeHHbIM I1O 1 KOMITTIEKTOM KOHTPO/IbHO-M3MepPUTENIbHBIX p16o-
POB obecrednBaeT IpoBefieHNe UCIbITaHmil ¢ 1-M Knaccom TouHocty o TOCT 6134-2007.

lTupokuti ouanason napamempos CTeHAA IIO3BOJIAET UMUTHPOBATD YCIOBUSA 9KCIUTyaTal[UM A1 Ha-
COCOB IIPaKTUYECKI TI0OOTO THUIIA:

~ IIPOM3BOMUTENBHOCTD 110 15 260 M>/4;

— MaKCMMajIbHOe TOIyCTNMOe pabodee faBaeHne 1o 32 Mlla;

— MOILHOCTD IpuBoja: fo 2.5 MBT ¢ nogpep:xkoit Hanpsbxkeruit 0.4, 0.69, 6 n 10 xB;

— MaKCHMMajIbHasA Macca HaCOCHOro arperara: 30 TOHH;

- mry6uHa Gacceitia 8 MeTpOB 1 06bEM pesepByapa 700 M’ IO3BOJIAIOT IPOBOUTH UCIIBITAHYS T10-
JIYTIOTPY>KHBIX U ITOTPY>KHBIX HACOCOB.

Bce mcnplTaHMs IPOBOJATCA 1O perlaMeHTaM, BKIIOYAOLIVIM [IOCTPOeHMe ITapaMeTpUIeCcKuX Kpu-
BbIX pabounx xapakrepuctuk (Q-H, N, KII[]) u mpoBepKy Ha COOTBETCTBME [OMYCKaM, YCTAHOB/ICHHBIM
crangapramu (Hampumep, +3% 1o Hamopy ans knacca 1E mo API 610). IIpoBepsieTcst He IPOCTO OfHA
TOYKa, a PYHKLUMOHNPOBaHNE Hacoca BO BCEM pabodeM AManasoHe.

BHemHui1 Buj cTeHaa napaMeTpU4eCcKNUX ICIIBITAHNIA

JIabopatopus Hepaspywmarouiero Kourponsa (HK): «peHTreH» u gpyrme MeTopbl I TapaHTUN
1[e/TOCTHOCTIL.

[laxxe npieabHbIe TUAPABINYECKIE XapaKTePUCTUKI OeCIIONIe3HBI, €C/IM B KPUTUYECKVX JIeTa/lAX Ha-
€oca ecTb CKPBITBIIL fedeKT. ATTeCTOBaHHas IA00paTOPUA Hepas3pyLIAIoIlero KOHTPOJLA UCK/II0YAeT 9TOT
puck. Hepaspymiarommit KOHTPO/Ib — 9TO IPOBepKa HaI&KHOCTI 00beKTa MIA/AIIIMI METOJAMM, He Ha-
PYLIAIOLIVMI €TI0 L[eJIOCTHOCTD U 9KCIUTYaTalYIOHHYIO IIPUTOJHOCTD.

JIabopatopus arrecroana B cucreme CIA HK u umeer npaBo npoBognuTbh paboThl Ha 00BbEKTaxX
He(Tera3oBojl MPOMBIIIEHHOCT! U B3PbIBOIIOXKAPOOIIACHBIX IIPOM3BOACTBAX. [IpuMeHAeTCA IOHBbII
CIIEKTDP METOJIOB JI/ISl BBIAB/ICHN IOBEPXHOCTHBIX M BHYTPEHHNUX /1epeKTOB:

- eusyanvHo-usmepumenvuviii konmponv (BMK): 6a30Bblil, HO KPUTUYECKY Ba)KHBII METOJ ML
OLICHKV COCTOSIHNSA ITOBEPXHOCTeIT 1 COOPKIL;

- penmeenozpapuqeckuii xkonmponv (PK): pmaer HarnAagHoe MOKyMEHTaTbHOE IO[TBEpP)KIEHNE;
PEHTIeHOBCKMII CHYMOK BHYTPEHHel! CTPYKTYPbl CBAPHBIX COeIVHEHMNIA, OT/IMBOK U Y37I0B, BBIAB/IAA Ta-
Kue IedeKTbl, KaK IOPBI, II/TAKOBbIe BK/IIOYEHNS 1 HEIIPOBAPHI;

- ynvmpaseykosas degexmockonus (Y3/]): obHapyKuBaeT HapylIeHNA CIVIOITHOCTY MeTaa (Tpe-
I[VHBI, PACC/IOGHNS) B TOJIIIe MaTepyaa AeTasell, TAKUX KaK pOTOP, KOPIYC U APYTUX OTBETCTBEHHBIX
3/IeMEHTOB;

- maznumonopouikosuiii konmponv (MII/]): 3dppeKTUBHO BBIABIAET HOBEPXHOCTHbIE U TIOJTIOBEPX-
HOCTHbIe Jie)eKThI (TpelHbI, HapPbIBbI) B pepPOMAarHUTHBIX MaTepuasax;

- KanunnapHolil KoHmMponv (4eemnas 0eeKmockonus): NCTIONb3YeTCs i OOHAPY)KeHMA MENKIX
TIOBEPXHOCTHBIX JIeeKTOB (TPEIVH, TI0p) B MI0OBIX META/INYECKIX MaTepyaax;

- 8U6pOOUAZHOCMUKA: KOHTPOJIb BOPALIIOHHOTO COCTOSIHMS HACOCHOTO arperaTa, KOTOPBbIl sIB/IS-
eTcs IPAMBIM VIHAMKATOPOM KadecTBa Oa/TaHCUPOBKM, COCTOAHNA HOJIIMITHIKOB ¥ COOPKY B II€/IOM.
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JIaGopaTopis HepaspyLIAIOLIEr0 KOHTPOIII

JI/1s1 TOJTHOTO KOHTPOJIA KauecTBa HeOOXOAMMO 3HATh He TOTIBKO FeOMETPHIO, HO 1M (PU3NKO-XMMIU-
YyecKie CBOJCTBA MaTepuanos. JlabopaTopus paspylIaoyX UCIBITAHWII HONOIHsET KapTUHY, padoTas
¢ obpasiiaMu-CBUeTeNsIMI WM BhIpe3KaMy U3 u3menuii. Jlabopatopusi akKpeAUTOBaHA Ha KIIOYEBbIE
METO/IbL: M3MepeHue TBEpHocTy 1o bpuuenmio, Poksenny, Bukkepcy 1 cieKTpanbHbI aHa/IN3 71 OIpe-
JleJIeHN S XUMIYeCKOTO COCTaBa CIIaBa. B 06/1acTb akKpeguTanyy BXOAAT CIeyIole MEeTObL:

- KOPPO3UOHHDLE UCHBIMAHUS AJIS1 MORETPOBAHMsI PabOTHI B arPeCCUBHBIX CPeax;

- memarnnozpagpudeckue UCcne008aHust Njisl aHAIN3a MUKPOCTPYKTYPBI MaTepyana, YTO HAIpsAMYIO
BJIVISIET HA €T0 IPOYHOCTD U JJOTTOBEYHOCTD;

— MexaHuyecKue UCNblmanus Ha pacmsiieHue Iy OIpefie/leHNs Npefie/IoB IPOYHOCTH U IIACTUY-
HOCTU MaTepuanos;

— UCNbIMAHUS HA YOAPHYHO B53KOCHb TSI OLIEHKI COIIPOTYBIICHNIS MaTepyaia XpPYIIKOMY pa3pyLICHNIO.

JIa6opaTopus paspylIaoIMX MCIbITAHIII

KoMneKkcHBIIT IOAXOJ K CONPOBOXXAEHNIO 000PYAOBaHNA He OTPAaHNYMBACTCA TOIBKO €ro rapaH-
TUITHBIM 06CTy>xuBaHueM. Co3/laH MOTHOIIEHHBIN TEXHOIOTMYECKNIT pecypc I obecredeHNs KI3HeH-
HOTO LIMKJIA JIF0OBIX HACOCOB, PELIAIONINIT IBe K/II0UeBbIe IIPO6/IeMbI OTPac/In: OTCYTCTBIE OPUTMHAIbHBIX
3amrvacreii ¥ HeOOXOAMMOCTb MOIePHM3ALIMH YCTaPEBIIEro napka 000pyLOBaHMA.

Pesepc-ummcuHupuHe u 60ccmanosienue 00KyMeHmayuu: 1is 060pyJoBaHMsA, OCTaBIIErocs 6e3 Mmof-
IeP>KKI IIPOVM3BOANTEILA, IPUMEHACTCS KOMIUIEKC paboT II0 peBepc-MH>KMHMPKHTY. KoMaH/a MHXeHepoB
C MCII0/Ib30BaHMeM BBICOKOTOYHBIX KOOPAMHATHO-M3MepuTenbHbIx MauH (KI/IM) BoccTaHaB/IMBaeT 10JI-
HbIil KOMIIIEKT IPOV3BOJICTBEHHOI 1 CepBUCHOI JoKyMeHTarym. OrpoMHas 6a3a 3HaHWIT, HAKOIIEHHAs B
XOfle aHa/IM3a PelleHIiI MIPOBBIX JIfIePOB, IO3BOJISIET He IPOCTO TOYHO BOCIIPOU3BECTY IeTA/Ib VI Y3eTl,
HO Vi MOJJePHM3MPOBATD VX JU/IsA IOBBIIIeHNA 9 (PeKTUBHOCTY U 0011jeil HafJéKHOCTY Hacoca.

ITonHouyeHHbITl cepBuc U MOOEPHUIAUUS ¢ NOBbILUeHUEM IPPEKMUBHOCU U YIyHUeHUEeM HAOEHHO-
CMu: Ha CIeLanbHO OPTaHM30BAHHOM CEPBMCHOM YYacTKe BBIITOIHSETCS TeKylllee U KaluTaabHoe 00-
CIy>KMBaHVe HACOCOB JII0OBIX IIPOU3BOJUTETIEN B CTPOTOM COOTBETCTBUY C JIYYIIMMM MEKIYHAPOLHBIMU
(Bximouas cranpapt API RP 697), HaumoHaIbHBIM U OTpacieBbIMY IpakTuKaMu. [IpoBogutcs u Mojep-
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HU3aLuA 000pyfOBaHNA: 1PV M3MEHEHNY [IapaMeTPOB CUCTEMbI KOPPEKTUPYIOTCA PACXOJHO-HAIIOPHbIE
xapakrepuctukyu ¢ nospimenneM KILJ, ycunusaerca koHcTpykuyaA. Kakoe OTpeMOHTMPOBAHHOE MM
MOJIEPHU3MPOBAHHOE M3JIe/Ne IPOXOAUT BaINALMI0 Ha MCIBITATeIbHOM CTE€HJIE, YTO FapaHTUPYeET IOJ -
TBEPKJEHME 3asABJIEHHBIX [TaAPAMETPOB.

YKasaHHBIII KOMIUIEKC YCIYT MpeBpaljaeT KOMIIAHMIO M3 [TOCTaBIMKa 000PYLOBaHNs B CTpaTery-
YeCKOTo MmapTHEpa, KOTOPHIi 6epéT Ha ceOs1 OTBETCTBEHHOCTH 3a obeciiedeHne 6ecrepebotHOCTI KPUTH-
YeCKIX TeXHOJIOTMYECKIX MIPOLIecCOB HedTe- 11 ra3olepepabaThIBAONINX IIPEeAIPUATIN Ha JeCATUIeTHA
BIIEPEL.

B COBPEMEHHDIX YCHOBI/IHX HAagEe>)KHOCTb TEXHOJIOTMYECKOI'o O60pyI_[OBaHI/IH SABIAETCA HE IIPOCTO
KOHKYPEHTHBIM IIPEVMYIIECTBOM, a 6a30BBIM YC/IOBMEM 0€30IIaCHOCTY, SKOHOMUYECKON 3 PeKTUBHO-
CTH ¥ 9KOJIOTMYECKOJT OTBeTCTBeHHOCT. CTaHAapThl AMepuKaHcKoro nHctutyTa Hedptut (API) B o6mactn
HacocHOro obopynoBanus, B yacTHocTu API 610 u API 685, crany yHUBepCcaIbHBIM 1 6e3a/IbTepHaTUB-
HBIM 3HAKOM Ka4ecTBa ¥ HaJleXKHOCTH i orpacin. OHM 06ecIiednBaioT 6€30I1aCHOCTbD, JOITOBEYHOCTD
u Gecriepe6OItHOCTD PaboThl 0OOPYROBAHNS B IKCTPEeMAIbHbBIX YCTOBUSX. IIpy 9TOM, A/l POCCUIICKUX
IIPOEKTOB KII0YeBOe 3HaYEHVe KMeeT Oe3yIIpedHoe COOTBETCTBIE U HALMOHA/IbHBIM TPeOOBaHVSIM.

Bce paspaborku u npoussopcrBennbie npoueccsl AO «I'MC Ilpoueccunr TekHOMOmXMC» COOT-
BETCTBYIOT He TONMbKO cTaHzaptaM API, HO U BBINOTHSIOTCS B IIOJTHOM COOTBETCTBUM C aKTYalbHBIMM
craggapramu Poccuiickoit @epeparuy, Bxaodas TOCT 32601-2022 (ISO 13709:2009) («Hacocsr neHT-
pobexxHbIe 111 HePTAHOI, HepTeXMMUIECKOI 1 Ta30BOIT HpOMbILIeHHOCTH. O6LIne TeXHNYEeCKIe Tpe-
00BaHIs»), YTO rapaHTUPYeT OeCIPeIATCTBEHHOE IpUMeHeHIe 000PyZOBaHNMsA Ha 00bEKTaX.

KoHcompanyss KoMaHAbI ¢ YHUKAJIBHON 9KCIIePTU30i1, 00/1afaoliell MeXXJYHapOJHbIM OIIBITOM, I10-
3BOJIIeT KOMIIAaHNY He TOJIbKO CTPOTO C/IefOBaTh CTAaHAAPTAM, HO M IIpefi/IaraTh KIMeHTaM OITHMa/IbHble
U IIPOBEpeHHbIe Ha IIPaKTHKe pelieHysi. PagBuTue cOOCTBEHHOI ITOTHO IIPOJYKTOBOI IMHENKY HACOCOB
tunos OH, BB, VS, CMP u MDP oxBatrbiBaeT BCe OCHOBHbIE TEXHOIOTMYECKIIE TIOTPEOHOCTH TIepepaba-
TBHIBAIOIVX 3aBOI0B. KoMmaHus o61afaeT O/THbIM LIMKIOM IIPOM3BOJCTBA I OKA3aHMA YCIYT: OT IIPOEK-
TUPOBAHVsI 1 UCIIBITAHUIT IO IIOCTIIPORAKHOTO o6cayKuBanus. CoOCTBeHHas: COBPeMeHHas IPOV3BOJ-
CTBE€HHAaA IIoLIagKa, yHI/IBepC&}IbHIﬂﬁ VICTIBITATEIbHBIN CTE€H]I, 4 TAK)XK€ aKKpeNNTOBaHHbIE }Ia60paTOpMI/I
HepaspyILIAIOLIero U paspyLIAOIIero KOHTPO/Is 00pasylT efUHYI0 CUCTeMy obecriedeH s Hae>XKHOCTIL.
Takas cycreMa IO3BOJISIET He TOMBKO MOATBEP)KAAaTh COOTBETCTBIME HACOCOB MIPOEKTHBIM TPeOOBaHNSIM
U IPUMEHMMBIM CTaHIapTaM, HO U BbIABIATD IIOTEHIVIA/IbHbIE CKPBITHIE I[e(bCKTbI Ha CaMbIX paHHUX 3Ta-
Iax, MMHUMM3VPYS PUCKY 3aKa3uuKa Ha IIPOTSDKEHNM BCErO XKIM3HEHHOTO LVK/IA 000PyLOBaHMS.

Takum 06pa3oM, IIOAXOM, OCHOBAHHBII Ha CTPOTOM COOMIOEHNN KaK MEeKIYHAPORHBIX CTAHAPTOB
API, Tak ¥ HalMOHA/IbHBIX TPeOOBAHNUII, IONKPEIVICHHBII COOCTBEHHO 9KCIEPTU30I1, IIOJIHBIM IIPOU3-
BOZCTBEHHBIM IIVIKJIOM ¥ BCECTOPOHHEN! CUCTeMOJ KOHTPOJIA KaueCTBa, I03BOJIAET KOMIIAHIY ITOC/IeNO-
BaTe/IbHO BOIUIOLATh B >KM3Hb NMpuHIMI «Hamge>XHOCTDb Kak cTaHgapT». 1o genaer AO «I'MC Ilporec-
cyHT TeKHOIOMKIC» HaJIeXXHBIM ITapTHEPOM I HedTerasomepepadaTbiBaloliell 0Tpaciy, CIOCOOHBIM
BHOCHUTDb BECOMBIil BK/IaJ B 0OecIedeHre IPOMBILIIEHHON 0€30I1aCHOCTY, TeXHOIOTMYeCKOIl He3aBIUCH-
MOCTH U YCTOIYMBOTO Pa3BUTHSI IPOMBILITIEHHBIX IPeATIPUATUIL.
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FrPYNNA KOMNOAHWMW

pynna KomnaHui «MeTpaH» — 3TO BeAyLee pOCCUICKoe MpnbopoCcTponTesIbHOE
rpeanpusTue, pacriosioXXeHHoe B r. YensabuHcke. KoMnaHus akTUBHO pa3BUBAaETCH,
Y0BNETBOPSA MOTPEOHOCTU HEGTErasoBoro cektopa. Mbi CTPEMUMCS HE TOJIbKO
COOTBETCTBOBATh 3arpocaM KIMEHTOB, HO 1 3aaBaTb CTaHAapThl B pa3paboTke

1 Mpou3BOACTBE CPEACTB UBMEPEHUI 1 aBToMaTu3aumnn. KomaHga «MeTtpaH»
exefHEeBHO paboTaeT Hal TeM, YTobbI NPEeAIOXUTb yYLIne PeLLUeHVS 41 Halumx
3akasymkoB. B 2025 rogy ctapToBasio CTpOUTENbCTBO BTOPON oYepeamn 3aBoaa,
KOTOpOE MO3BOINT PacLUMPUTb HOMEHKNATYPY NMpon3BOANMOro o6opyaoBaHus.

AHTOH BuktopoBud [py>XUHUH
eHeparnbHbIi anpekTop pynna KomnaHui «MeTpaH»

OCHOBHbIe HanpaBeHUs AesATeNbHOCTM KOMMaHWKN: MPOU3BOACTBO U3MEPUTENBHOIO, aHaNMUTUYECKOro,
METPOJIOrMYECKOro U PerynmpyroLLero o60pyaoBaHuns, a TakXXe roTOBbIX KOMMIEKCHbIX Y HECTaHAAPTHbIX
pelleHunii aBTomMaTusaumu. MeTpaH o6ecneynmBaeT BCe CTaaun XNUSHEHHOrO LUKa NpoayKLu:
pa3paboTKy, MU3roTOB/IEHME, TEXHUYECKYIO NMOALEPXKKY, MPOAaXKu, CEPBUCHOE 06CYXUBaHME U 06yYeHne
3aKa34MKOB.

O6opynoBaHve MeTpaH — K/IKoUeBOW 3/1eMEHT KPUTUYECKOW MHOPACTPYKTYPbl MPOMbILLEHHbIX
NPeanpusaTUA. B NMHeRKY BXOAAT U3MepUTeSIbHbIe M aHanuMTUYeckue Npubopbl (AaTumKku AaBneHus,
TemnepaTypbl, Pacxofa 1 YPOBHS, aHanM3aTopbl), UCMONHUTENbHBIE MeXaHN3MbI (perynmpyroLme
KnanaHbl, perynsiTopbl AaBNeHVs rasa), a TakKe CUCTEMbI YNpaBieHUsi TEXHONOrMYECKM MPOLLECCOM.

FImepeHHE M KOHTRONE

CTATMYECHING [LEAEHHA,
TEMIIERITYP

Puc. 1. PekTndumkaumoHHasa KONIOHHa




HoBuHKM prnnbl KomnaHuii «MeTpaH» 000 «METPAH NMPOEKT» — cO6CTBEHHOE MHXUHUPUHIOBOE nofgpasaeneHune Mpynnbl KOMAaHuim

«MeTpaH», aKcnepT No aBToMaTu3aLmm, ocHoBHoW noctasLmK KUI, nponssogutesib KOMMNEKCHbIX
peLueHuit, peLleHuii Mo aBToMaTu3aL M TEXHOIOrMYECKUX NMPoLLeCcCoB, a Tak)Ke MyCKOHanagouHbIX,
MOHTaXXHbIX U CEPBUCHbIX paboT. «MeTpaH lNMpoekT» B NapTHepcTBe ¢ AO «ANcopc» NpeaoXun
nporpaMmmMHbI MPOAYKT, C MOMOLLBKO KOTOPOro MOXHO NPOU3BOANTL TEXHUYECKOE NepeBoopyXeHne
CUCTEM BEPXHEro YpoBHA ANA obecrneyeHns UMNOPTOHE3aBUCUMOCTM 1N MHOOPMAaLMOHHON 6e30MacHOCTU
cUcTeEM aBTOMaTM3aumu.

B 2024 rogy KomMnaHus BbiBena Ha pbIHOK cuctemy TAY, KoTopas npeacTaBniseT Co60n HageXXHbIN 1
npocTor B paboTe 1 ncrnonHeHun MNporpammHo-annapaTHbli komnneke (MAK) ona TexHuyeckoro
NepeBOOPYXEHNS CYLLEeCTBYIOLUX aBTOMaTU3NPOBaHHbIX CUCTEM YMpPaBfeHns, YTO CTaHeT OCHOBOW
pa3paboTkn poccuinckom ACY T HOBOro NOKONEHUS.

HaTtuuk pasneHna MetpaH-150

MHTennekTyanbHbIN faTunK gaBneHmsa Ha 6ase coO6CTBEHHOM EMKOCTHOWM AYEnKu.
N3mepseT n3bbITouHoe 1 abCoMtoTHOE AaBNeHns, PasHOCTb AaBneHu, faBreHne-
paspeXeHuns, rugpocTaTMyeckoe fasneHne (ypoBeHb) C BbIXOAHbIM curHanom 4-20
MA ¢ HART 7 NpOTOKOMOM.

Me>XnoBepoUHbIN NHTEpBan — 6 nerT.

CooTBeTCTBYET YPOBHIO NONHOTHI 6e3onacHocTm YIB2/YMNB3, a TakxXe KpuTepusam
NPOV3BOACTBA Ha TeppuTopun PO.

KNKOYEBBLIE HAIMPABJIEHUA PABOTDI

BonHoBoAHbI ypoBHEMEP
MeTpaH-750

MeTpaH-750 — BONIHOBOZHbIN pafiapHbIil
ypOBHeMep C GYHKLUNEN NSMEPEHNS YPOBHA
pa3gena cpep «HedTenpoaykT-soga». MNpunbop
paspaboTaH 1 U3roToBMEH creyuannucTaMmm
Mpynnbl KomnaHumin «MeTpaH».

YpoBHeMep OCHaLLeH paclMpeHHbIM HabopoM
cneunounyeckux GyHKUNM: paclumpeHHas
ANarHocTuKa, NpoeumpoBaHme KoHLa 30HA4a, 4YTO
NO3BOJIAET OCYLLEeCTBNATb MOHUTOPUHI CaMOro
npubopa, TEXHONOrMYEeCKoro npouecca u
COCTOAHUSA JIMHUN MUTaHUA.

WHXXWHUPUHT, NporpaMMUpPOBaHUE U NPOeKTUpPOBaHUe

PaspaboTka npuknagHoro nporpamMmmMHoro o6ecneyeHus gns
ACY TN nMNA3

PaspaboTka npuknagHoro NO cuctem ynpasnexus, MNMAS,
aHaNUTUYECKNX CUCTEM, KOMMIIEKCHBIX CUCTEMHbIX PeLleHnH,
NnoKasbHbIX CUCTEM yrnpaBneHus, Knbepbes3onacHoOCTb.

il

MpoekTupoBaHue cuctem ACY TI1

MonHbIA UKMKN ycnyr no npoekTuposaHuo cuctem ACY TI1 ot
npeanpoeKTHoro obcnefoBaHns 40 BBOAA B aKCrayaTaLmo u
rapaHTUAHOIO 06CNY>XXMBaHUS.

TexHun4Yeckas nogaepikka u cepesuc

OKCMNepTHble KOHCY/bTaluM 1 NOMOLLLb MO BCEM BOMpPOCcaMm
OYHKLMOHNPOBAHUA CUCTEMHOTO O 1 TEXHUYECKUX CPeacTB
MNTK OJenbTaB

Perynupyouwnin knanaH MeTkKoH

MpoxogHon ogHOCeAenbHbIN KnanaH noaxoauT ons
CTaHOAPTHbIX 3afa4y U ANS CAOXHbIX YCNOBUWIA: BbICOKNX
nepenagos AaBneHns, 60AbLLMX CKOPOCTEN NOTOKA, KaBUTaLmum
n wyma. MeTKOH paspaboTaH 1 N3roToBMEeH creunanncTamm
Mpynnbl KomnaHunm «MeTpaH». [1nsa 3akasumkos 6yayT
LOCTYMNHbI Pa3NnNyYHble BapuaHTbl UCMOHEHUA: FTOTOBOE
pelieHne ¢ cobcTBEHHOM 06BA3KONM (CoNeHongHble KnanaHobl,
dunbTP-perynaTopbl U Ap.) MNN MHANBUAYaNbHaNA
KoMnnekTauma nog TpeboBaHUsA npoekTa.

anaBnel-Me N UCnoJiHeHne NpoeKToB

ABTOMaTU3aLMNA TEXHONIONMYECKUX NPOLLECCOB
CospaHve n BHegpeHne KoMMnaeKcHbIx cuctem ACY TT1.

MpoekTHble nocTaBku KUM
MeTpaH npegnaraeT MHOXECTBO peLleHnin COBCTBEHHOMO n
CTOPOHHEro NPOMN3BOACTBA B KA4eCTBe OCHOBHOIMO MOCTaBLMKa

CucTema ynpasnenus TAY KOHTPObHO-M3MepUTESbHBIX Nprbopos (KIM).

Cuctema Tay — poccuiickasa cmctema
ynpaBneHns MMPOBOro YPOBHS.
[MporpaMMHO-annapaTtHbIN KOMMeKC,

BKIIOYAIOLLMI CTAHAAPTHBIE HecTaHpapTHble TEXHOIOrMYECKUe peLleHus
B3aMMO3aMeHsieMble U CBO6OHO

KOMMOHYEMblE 3NIEMEHTbI: KOHTPOMNEPDI, MpoekTnpoBaHWe 1 BHeJPeHNE YHUKaNbHbIX TEXHONOMMYEeCKUX
MOAynn BBOAA/BbIBOAA M paboyme CTaHLuU. peLleHniA, HeobxoauMbIX AN Ballero TexHoNormyeckoro npotecca.
Mogaynu Tay NONHOCTLIO COBMECTUMbI U NH>XeHepbl MeTpaH MMEOT MHOTOMNETHUI OMbIT B PeLLeHN
B3aMO3aMeHseMbl C aHanornyHbIMm CNOXHbIX Y HETPUBMAsbHbIX 3a4a4 aBToMaTu3aLumm

MoAynsiMu Komrnekcos [lensTtaB. TexHonornyeckux npouveccos. Cneymanmnctel OO0 «MeTpaH
lpyMeHeHe komnnekca nossonset MpoekT» ABnAtTCA NpaBonpeeMHukamm onbita AO «[MI «MeTpaH» n
pacwupATb cywecTtaytowmne ACYTI un 000 «3MepcoH», 0bnagatoT pecypcamMm s peLleHus nobbix

pasBopaymBaTb HOBble Ha 6ase POCCUNCKNX

3a4,ay4 Mo NPOMbILWMIEHHON aBTOMaTM3aL MmN U paspabaTbiBatoT
KOMMOHEHTOB.

VHAMBUAYaTbHbIE KOMMMIEKCHbIE PELLEHUs A5 KaXa40ro
npeanpusaTUS.
C nonHbIM NOPTHONNO U NOJPOGHBIMU XapaKTEPUCTUKAMN MPUGOPOB Bbl MOXETE
O03HaKOMMUTbCSH Ha cailTe metran.ru



AHanuTuyeckune CUCTeMbI N peLleHus

PaspaboTka, Npon3BoACTBO U MOHTaX aHaNIMTUYECKMX CUCTEM
M peleHnin. B cocTtaB paboT BXOAUT: NPeAnpoeKTHoe
obcnenosaHue, paspaboTka PK/, nponsBoaCcTBo, Wwed-
MOHTaXHble 1 NyCKOHanagou4Hble paboTbl, opraHnsaums paboT
Nno yTBEPXXAEHUO TUna v nepsmuyHom nosepku CU,
rapaHTUMHOE N NOCTrapaHTUNHOE cepBUCHOE 0BCITYXXUBaHWe.
Mpon3BOACTBO aHAUTUYECKUX CUCTEM BKJIKOYaET: COOPKY
CUCTEM rasoBOro 1 XXMOKOCTHOro aHanmsa; cbopky 1
NpPon3BOACTBO BNOK-KOHTENHEPOB; COOPKY 1 NPOU3BOACTBO
wkados

Akonorua MMM

MNpegHa3HayeHa A5 HeNPepbIBHOrO aBTOMaTUYeCcKoro

i N3MEepPEHUA 1 yyeTa COAEPXKaHMA 3arpA3HSAIOLLNX BELLECTB, a

i — . TaK>XXe MaCCOBOW KOHLEHTpaL, MM B3BELUEHHbIX YacTul, (nbinm),

T napamMeTpOB rasoBOro NOTOKa (TemnepaTypbl, aBNeHUS,

P - pacxofa) B OTXOAALMNX U TEXHONOMMYECKMX rasax

T g NPOMBILLIEHHbIX NPEANPUATUN.
| e CucTeMma fBnNsAeTCA CTaunoHapHbIM MHOMOKaHasnbHbIM
N3MepUTENbHBIM KOMIMIEKCOM HEMPEPBLIBHOrO AENCTBUS.

= =i KOHCTPYKTUBHO KOMMIEKC COCTOUT U3 CUCTEMbI NpobooTHopa

5 —— N NpobonoAroTOBKKN, M3MepUTENbHbIX NpeobpasoBaTenen

. [ﬁ',"’"“" (aHanm3aTopoB), CUCTEMbI TPAHCMOPTUPOBKU NPObbI, CUCTEM
= cbopa, 06paboTKn, apXMBUPOBAHUA N Nepefadn SaHHbIX U

aBTOMaTU3NPOBAHHOIO paboyero MecTa oneparopa.

ke Cooaad e

Cuctema SCADA «3konorusa MI»
e e PacyeT BbI6pOCOB B COOTBETCTBUM C 3aKOHOAATETIbCTBOM
B badid ~ o ] 06 OxpaHe oKpyxatoLLeit cpeabl B MNIK;
|| &k o PaspabotaHa Ha poccurckon nnatpopme Master SCADA;
fisdan.l - e (ObecneumBaeT BU3yanmsaLunio NPoOLECCoB U ynpaBfieHne
i OaHHbIMW;
— e ACKB Haxogutcs nog ynpasneHuem NTK PCY;
e [laHHble 0 BbIBpocax XpaHATCSA B apXnBHOW 6ase AaHHbIX
3aBoga.

NMoneBoun cepBUC aHANIUTUYECKUX CUCTEM U pELLEHNIA .

MpeanpoekTHoe obcnefoBaHne MecTa NpUMeHeHUs 060pyA0BaHNS '
Ha COOTBETCTBME TpeboBaHNAM.

LLled-MOHTaXKHble paboTbl Ha MoLWafKe:

e [TpoBepKa KOMMIEKTHOCTM 060pyL0BaHNSA.

e [TpoBefeHNe KOHCYNbTaL WA CNeLManmcToB opraHn3anmm
VN NogpasaeneHns, NpoBOASALWMX MOHTaXHble paboTbl.

e Hapsop 3a cobntogeHneM TpeboBaHmin TeXA0KYMEHTaLnm
NpPn BbIMONTHEHNN MOHTA>XHbIX pa60T.

[Mycko-Hanago4YHble paboThbl Ha nowaake. lNnaHoBoe cepBUCHOE
obcnyxuneaHue, kannbpoBka 1 nosepka. ObecneyeHmne 3anacHbIMmU
yacTtamun. ObyyeHne cneLmnanmcTos.

#;1 rPYNNA KOMNDAHMW

«“ METPAH

BblHOCHbIE pa3aenuTtesnibHble MeMbpaHbl 1199

B cTatbe npefcTaBieHo peLleHne Ha OCHOBe AaT4YnKOB AaBrieHns «MeTpaH»: ro-
TOBasi cbopka, BK/HOYaroLyasi B CBOM COCTaB caM [aTyYuK v BbIHOCHOW pasfennTesb
cped. PaccMOTpeHbl XxapaKTepUCTUKN U QYHKLMOHA IbHbIE BOSMOXHOCTU 4aHHON KOH-
CTPYKLUnKY, 0COBeHHOCTU Bblbopa pasnemTesisHoum MmembpaHbl U ee 3aluTHOro rno-
KPpbITHA.

lpombiwneHHas rpynna «MeTpaH», r. YensabuHck

3awuTa f,aTYNKOB faBJIeHUS OT arpPeCcCUBHbIX cpep,

Bo MHOrnx otpacnax npoMbIWIEHHOCTU — OT XUMUYECKOW U NULL,EBON 0,0 HEPTSA-
HOM N 9HEepPreTUYeCKom — He0H6XoAMMO TOYHOE N3MepPEeHNe AaBrieHns. Ho TexHonorum-
YecKue NpoLLecChbl CONPAXEHbI C LesibiIM CNEKTPOM arpeccuBHbIX pakTopoB, KOTopble
HeraTMBHO BO3LENCTBYIOT Ha AaTUMK OaB/IEHUA: 3TO MOryT ObiTb BbICOKAA UIN HU3-
Kas TemMnepaTtypa, KOPPO3MOHHAA aKTUBHOCTb N3MepPSAeMOn cpebl, Hannyme abpa-
3UBHbIX YacTuL, PUCK KOKCOBaHUA UMW KPUCTaNImM3auum cpenbl B y3KUX MOMNOCTAX,
cneumanbHoe NpucoeguHeHne gatumka n gp. B Taknx cnyyasax KOHTakT nusmepsaemMon
cpenbl C A4aTUYMKOM [aBrieHUs 6bICTPO BbIBELET €ro U3 cTposf. B kayecTBe peweHus
9TOW MHXXEHEPHOW 3aayM Ha JaTyMK OaB/IEHUS YCTaHaBNIMBAKOT BbIHOCHYO pasge-
NUTenNbHYO MeMbpaHy. PaccMoTpuM paspaboTky KoMnaHnum «MeTpaH» — BbIHOCHYHO
pasgenntenbHyto MembpaHy 1199 onAa 3aWwnTbl 4aTYMKOB LaB/IEHUA B arpeCCUBHbIX
cpepax.

PasgenuntenbHaa membpaHa 1199 ycTaHaBnmBaeTCcs MexXay npoLecCHbIM naTpy6-
KOM N AaTYMKOM, BbINOJIHASA posib 3aWnTHOro 6apbepa. YyscTBuTenbHaas MembpaHa
N3 cneumanbHoro Mmatepuana (Xactennonm C-276, ctanb 316L n ap.) KOHTakTMpyet
C TEXHOJIOrNMYEeCKNM MPOoLLecCCoM U BOCNPUHUMAET AaBneHune. [epMeTnYHaa cucTema,
3arnofiIHeHHass TepMocTabuibHbIM Macsiom, nepegaeT 370 faBrieHne 6e3 NCKaXXeHuin
Ha U3MepuUTesnbHbIN aNeMeHT gaTtuuka. [JaTtunk gasneHus «MeTpaH» ocTaeTcs B 6e3-
ornacHbIX YCNOBUAX, N3MepSAs faBfieHne onocpenoBaHHO, HO C BbICOKOM TOYHOCTbHO.
Kak utor, gaTunk salwneH OT paspyLwnTENbHOIo BO34ENCTBUSA, @ TEXHOOrNYECKUM
npouecc npogosmkaetTcsa 6e3 0CTaHOBOK.

OcobeHHOCTbIO pa3paboTku KoMMaHun «MeTpaH» ABAsSeTCA rotoBas cbopka gaT-
yvka N MembpaHbl. TUMNYHOE pelleHne — yCTaHoBKa MeMbpaHbl Ha JaTyMK CTOPOH-
Hero npounssoAcTBa. Ho y «MeTpaHa» faTtumk gaBreHns u BbIHOCHasa MemMmbpaHa 1199
CNPOeKTUpPOBaHbl, NpPon3BeLeHbl U cObpaHbl B CUCTEMY Ha 3aBofe-usrotosutene. B
9TOM Crly4yae KOMMJEKT JaTymKa AaBneHns N BbIHOCHOM MeMbpaHbl IBASETCA e4UHbIM
CPefCTBOM U3MEPEHUA U NOBepPAETCA KaK 0gHO uenoe. [1na nocnefyrowen nosepku
He TpebyeTca pasbopka AaTumka 1 pasfennTens, 4To 3KOHOMUT BPEMS U UCKIIOYa-
eT PUCKU NOBPEXOEHUS NPU MOHTaxe/geMoHTaxe. CaM MeXNoBepOYHbI NHTepBan
(MMW) aHanornyeH MMM patumka: 5-6 net onsA c6opku ¢ gaTumkom «MeTpaH-150» u
3-4 roga pnsa cbopok ¢ «MeTpaH-75». OCHOBHass OTHOCUTENbHAA NOrpeLHOCTb cbop-
KN U3BECTHa N HOPMUpPOBaHa 3apaHee. BHocMMas pasgenuTenemM norpewHocTb Mu-
HUMasbHa, KakK U OOMONHUTEeNbHasa TeMnepaTypHasa norpewHoCcTb. Bo3MOXeH nHxe-
HEpPHbIN pacyeT SONOSIHUTENBLHON TeMMNepaTyPHOM NOrpPeLLHOCTN U BPEMEHU peaKkLmn
CUCTEMbI NOJ KOHKPETHbIe YCITOBUA.

103



[aTuumk gaBneHus ¢ BbIHOCHOM MeMbpaHom npeacTasnaeT cobom CBapHYo 1 Nos-
HOCTbIO FrepPMETUYHYH cucTeMmy (puc. 1). PeabboBble CO0PKM NpY ANUTENBHON 3KCMNY-
aTauMn 1U3-3a BO3AENCTBUA TeMrnepaTypHbIX KonebaHunin, Bubpauunmi, UHbiX npossne-
HUIN OKPY>KatoLLen cpefbl MOTYT NOCTENEHHO TEPATb FTEPMETUYHOCTb, TaKUM 06pasoMm,
XUAKOCTb ByaeT MefsieHHO, HO BEPHO JerpagupoBaTtb, @ METPOSIorMyeckme u aKc-
nnyaTauMoHHbIe XapaKTepUCTUKKM yxyawaTbca. MeTponornyeckme xapakTepucTuku
cbopKN C BbIHOCHbIMU MeMbpaHamu 1199 ocTaroTCA CTabUNbHLIMU Ha NPOTSAXEHUN
BCEro cpoka cny>x6bl. CpegHuin cpok cny>x6bl c6opkun cocTaBnseTt 20 neT, rapaHTuin-
HbI CPOK — 3 roga akcnayaTtauum + 2 roga XpaHeHus, ¢ BOSMOXHOCTbIO pacCLUMpeHNs
00 5 neT aKkcnnyaTtauun.

Puc. 1. C60pKu Ha OCHOBE ,aTUYUKOB fiaB/IeHUs1 U BbIHOCHbIX MEMOGpaH:
npumMepbl UCMNOJTHEHUS

N3MepeHue ypoBHSA B pesepByapax

OTOenbHOro BHAMaHUA 3acrly>XuBaeT 3BOJTOLNOHHAA POJib BIHOCHbIX MeMbBpaH B
3aMeHe TPaAULMOHHbIX METOAOB U3MEPEHUS YPOBHSA B pe3epByapax — Tak HasblBae-
MbIX «CYXOro» U «MOKPOro» KoseHa. «Cyxoe KOJIeHO» — MeTOoZA, NPy KOTOPOM AaTuynk
COe[MHAETCA C pe3epByapoM NyCTbIMU (3aNOSTHEHHBIMU BO34YXOM WU/ UHbIM Fa3oMm)
UMMYbCHLIMU NHUAMWU. ITOT METOL COMPSAXEH C PALOM CMIOXHOCTEN: HEO6XO0AMMO
NOALEPXKNBATb FTEPMETUYHOCTb 3TUX UMMYJIbCHbBIX JIMHUI, TaK Kak UX pasrepmMeTmsa-
LMA NpUBOOUT K OOMOMHUTENbHON HenpeacKasyeMon norpewHocTn namepenus. Mce-
napeHnsa N3 pesepsyapa KOHOEHCUPYHOTCA B TPYOKax Mpu CYTOYHbIX WU CE30HHbIX
nepenagax TemMnepaTyp, UCKaxas nokasaHumsa. Kpome Toro, Bcerga cyLecTByeT puUck
3arpAsHeHna UM 3aKkynopmBaHna NMNMHUA. Takaa cucTtemMa TpebyeT yacToro o6cnyxm-
BaHWA 4NA noagep>XaHus paboTocrnocobHOCTM.

«MOKpOe KONeHO» — MeTof, NPU KOTOPOM UMMYJIbCHbIE JIMHUU 3aMN0NHAKTCH XUA-
KOCTbIO, M3-3a Yero BCerga CoxpaHaeTcsa PUCK YTEeUKN XNOGKOCTU. MI3sMeHeHne nnoT-
HOCTU XWUAKOCTWU NPU U3MEHEHUN TeMnepaTypbl HAaNPAMYO BAUAET Ha TOYHOCTb U3-
MepeHui. CylecTByeT BO3SMOXHOCTb NepemMep3aHmns B MEXCE30Hbe, @ CO BPpEMEHEM
XUOKOCTb TepAeT CBOM CBONCTBA WK 3arpAasHAeTcA. [py 3TOM MOHTa) TakOW cuc-
TeMbl C/IOXEH: NPOLECC 3aIMBKN N feadpalnn CUCTEMbl UMMYIbCHbIX TPYOOK OTNN-
yaeTcH TPYLOEMKOCTbLIO, a 06cnyxmnBaHue asnseTcs 6osee CNoXHbIM MO CPaBHEHWUIO
C «CYXUM» KOJIEHOM.

PasgenutenbHas membpaHa 1199 KomMnnekTa Ha OCHOBe faTuyuMka gasneHunsa «Me-
TpaH» yCTaHaBNMBaeTCA HanpsMyk Ha oT6op (U oT6opbl) pesepsyapa (puc. 2). Ye-
pes KanunnapHyro TPY6KY, 3anoSIHEHHYHO CrneLmanbHOM XUAKOCTbH, M30/IMPOBAHHOM OT
OKpYy>XaroLlen cpefbl, AaBneHne nepefaeTca Ha AaTyuK, BbIHECEHHbIV B yA0OHOe Ans
obcny>XnBaHna MecTo. YyBCTBUTENbHbIN 3NEMEHT JaTunKa B AaHHOM cllydyae MoJiHo-
CTbO M30/IMPOBaH OT BpegHoun cpeabl (ecnm Takaa uMmeeTtcs). OTCYyTCTBYHOT Npobaemsl
C KOHAEHCAaTOM, UCNapeHNEM UK 3arpsa3HEHNEM UMMYJIbCHbIX TPYOOK, CHMXAeTCs KO-
NIMYECTBO NOTEHLMANbHbIX TOYEK OTKa3za. [1pn aToOM oTnagaeT HeO6XOANMOCTb B pery-
NAPHOM NPOAYBKe, [o3anpaBKe Uiv NPOBEPKE FrePMETUYHOCTU CNOXHbIX TPYOHbIX CXEM.
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Puc. 2. 3ameHa cxeM «CyXxoro» u «KMOKporo» KosieHa
Ha KOMIM1IEKTbI C BbIHOCHbIMU MeM6GpaHamMu

Bbi6op pa3genuTenbHON MeM6paHbl

[na To4yHoro n 6e30nacHoOro N3MepeHns AaBrneHnsa B arpeCcCmuBHbIX cpefax BaXHo
npaBwbHO BblbpaTb pasgenntesnbHyo MembpaHy. Mo HasBaHMeEM «MeMbpaHa 1199»
Ha caMOM fJerie nogpasyMeBaeTCs Cepusi BbIHOCHbIX MeMbBpaH B pasHbIX KOHCTPYK-
TUBHbIX UCMOMHEHUAX (pUC. 3) ANA KOHKPETHbIX YCIOBUA MPUMEHEHMSA, TaKUX KaK U3-
MepuTenbHasa cpefa, gaBneHne, TeMmnepaTypa, CTaH4apTbl NPUCOeLUHEHMS.

Puc. 3. BapyaHTbl KOHCTPYKTUBHbIX UCMONTHEHUN
BbIHOCHbIX pa3fenuTesibHbIX MeM6paH 1199

PaccMOTpUM OCHOBHbIE KOHCTPYKTUBHbIE NCMOSTHEHUA U MPUCOESUNHEHUS:

e pnaHueBble MeMbpaHbl C MPOMbIBOYHbIM KONbLLOM (TUn FFW);

e dnaHuesas MembpaHa ¢ TUNOM YMAOTHUTENbHOM NOBEPXHOCTN J NOJA OBasbHYHO

YNNOTHUTENbHYI Npoknaaky (FCW);

o pnaHueBas TybycHaa membpaHa (EFW);

e pnaHueBas MeMbpaHa Ha Manble AMaMeTpPbl C MPOMbIBOYHbIM KONbL,OM (RFW);

* pe3bboBas BbIHOCHasA MeMbpaHa C NPOMbIBOYHbIM KoNbL,oM (RTW).

Bce dpnaHueBble MeMbpaHbl BbINyCKarTCA B COOTBETCTBMM C OCHOBHbIMU CTaH4ap-
Tamn: FOCT 33259-2015, EN 1092-1, ASME B16.5. Knaccel gasneHus, Gopmsbl ynnaoT-
HUTENbHOW MOBEPXHOCTU — BCE NofbupaeTcs, NUCXOAA U3 KOHKPETHbIX TpeboBaHun.
PesbboBble MeMOpaHbl TakXe MMerT 60/bllYy0 BapuaTUBHOCTb NO MPUCOEAUNHEHUIO
K TexnpoLeccy Kak no pesbboBbIM CTaHgapTaM (AOMMOBbIE, MeTpuyeckne, TpybHble
pe3bbbl), TaK 1 MO NCMONHEHWIO Pe3bbbl (BHELIHASA NN HApYXXHas).

BasoBoe ncnonHeHue nobon membpaHbl 1199 Bcerga egnHoe: MeMbpaHHbIn 610K
N YyBCTBUTENbHAsA MeMbpaHa n3rotosneHbl U3 ctanm 316L. 3To No3BonseT CooTBET-
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ctBoBaTb TpeboBaHnaM NACE MR 0103/0175. [ina cpefd € MNOBbIWEHHbBIM cofepXa-
HMeM H,S eCTb BO3MOXHOCTb U3roTOBNIEHUS YyBCTBUTENbHON MeMbBpaHbl U3 crsiaea
C-276.

OToenbHO yrnoMsHeEM 3anpaBoyHble XWUOKOCTWU, AOCTYMHble ANS 3anmBku. Bce
XXUAKOCTU MOXHO NOAEeNUTb Ha criegyrowme rpynmnbl:

* YHMBepcasnbHble 3anpaBoyHble XnakocTn (CunmkoH 200, Cuntepm);

e BbiCOKOTEMMNEpPaTYypHble Xnakoctn (CunukoH 704, CunukoH 705);

¢ 3anpaBoyHas xxunakoctb NEOBEE M-20 ¢ nuwesbiM gonyckoMm NSF HT;

e 3aMpaBOYHbIE XMAKOCTN A1 KUCNopoaHbIX npoueccos (Halocarbon).

Mcnonb3yroTCA TONTIbKO COBPEMEHHbLIE, MPOBEPEHHBIE B CaMbIX XXECTKUX YCNOBUAX
aKcrnayaTauum n HafeXXHble 3arnpaBoyHble XUOKOCTU, XapaKTepUCTUKM KOTOPbIX CTa-
OUNbHbI N oBecrnevynmBaroT COOTBETCTBME METPOSIONMYECKUX XapaKTepUCTUK COOPKM
Ha BECb CPOK C/yXObl.

3awuTHble MOKPbITUA

O Bbl6Ope 3aLMTHOrO MOKPbLITUA A1 MeMbBpaHbl pacCKaXem Ha npuMepe pas-
NINYHbIX NPoeKToB. OANH N3 HUX OblN peann3oBaH ANA KPYMHOro Npous3BoOACTBEHHOIO
npegnpuaTna Ha Ypane. TpeboBanocb ob6ecneynTb TOYHOE U CTabubHOE U3MepeHne
JaBneHnAa B TpybonpoBoe C ropsyen cycneHsnemn, cogepxalen teepable abpasmns-
Hble YacTuubl. TemnepaTtypa cpegbl gocturana 180 °C. Cyuw,ecTBoBaBLUEE HA JINHUN
obopyaoBaHMe NOCTOSAHHO BbIXOAUIO U3 CTPOS U3-3a UCTUPaHMUA MeMOpaHbl pa3genn-
Tens, 4YTO NPUBOLMUIIO K HAPYLUEHUSM TEXHONOMMYEeCcKOoro pexumMa u ocTaHOBKe Mpo-
n3BoacTBa.

MpoaHannsnpoBaB yCNOBUSA, UHXEHEPbLI NPULLAN K BbIBOAY, YTO HEOOXOAUM pas-
nenutens cpen. Ho kakon mognoumnkaunmn? focne NcnblTaHMM HECKOJSIbKNUX BapUaHTOB
Ob110 BbIGpaHO ONTUMAasbHOE peLlleHne: ¢TopnoMMepHoOe NoKpbITUeE MeMbpaHbl pas-
penutens (puc. 4a). KntouesbiM GpakTOpOM Bbibopa cTana ToNWmMHa NOKPbITUA — CNNLL-
KOM TOHKWI C/IOM He 0b6ecneyunT 3aluTbl, @ CUWKOM TONCTbIN HEFraTUBHO NOBAUAET
Ha MeTPOIornyeckmne XxapakTepUCTUKN U IMHEMHOCTb XapaKTePUCTUKN JaTumnKka, Tak
yTO TpeboBanacb 3050Tas cepeanHa. OTOPNOINMEPHOE MOKPbITUE MO3BOSIUIO U3-
roToBuUTb COOPKY Ha OCHOBE faTyMKa faBfeHus Cc pasgenvTeneM, NpoTUBOCTOALWMM
abpasnBHOM cpefe, B TO BPeEMS KaK [aHHble C BbICOKOM TOYHOCTbHO U HALEXHOCTbHO
nepegarotca B ACY TI1.

Puc. 4. NMpumepbl 3aLLLUTHOrO NOKPbITUA MeMGpaHbl pa3aenuTens:
a- pTopnonumepHoe; 6 - 30510T0€E

OTOenbHO CTOUT OTMETUTb 3anpocbl HA MeMbpaHbl 4/ BOAOPOL0COAEep XKALLNX
npoL,eccoB. MI3aMepeHue faBneHns B Takon cpefe — OTAe bHbIN 1N YaCTbl BbI30B B HEed-
TeXUMUKU, CUHTE3€e aMMMaKa Unu cucTemMax rugpupoBaHunsa. B ycnosmax nponssoacTea
Menbyanwmne aToMbl BOAOPOLA Mo AaBfeHMEM CMOCOBHbI MPOHMKATbL B KpUCTanan-
YeCcKyHo peLleTKy MeTanna, Bbi3blBaf ABIEHNE BOLOPOLAHOMo OXpynymBaHusa. 3To He-
N36EXHO BeAeT K MUKPOTPELLUHAM U B UTOre — K paspyLleHnto MeMbpaHbl pasgenure-
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ns. Ho onacHOCTb He TOSbKO B 3TOM. [1pn BbICOKUX AaBNeHUN U TemMnepaType aToOMbl
BOLOPOLa MOryT MPOHUKHYTb CKBO3b MeMOpaHy M pacTBOPUTLCA B 3aMOSHAKOLWEN
XNOKOCTU. ITO MEHSET ee pU3nMyeckne CBOMNCTBA: XUOKOCTb TepsAeT O4HOPOLAHOCTb,
ee NIOTHOCTb N KO3OOULMEHT TEMNNOBOIro paclUMpPEeHnst CTaHOBATCA HECTabUIbHbIMWN.
Kak cnepcreue — HeobpaTumas gerpagaumsa MeTposiorMyecKmx XxapakTepucTmK: noka-
3aHMsA faTymKa HauYMHaKT «yNNbiBaTb», PacTeT NOrpPeLHOCTb.

[Ons Hage>XXHom paboTbl B TaKUX YCNOBUAX CTaHOAPTHbLIX UCMOIHEHUA N3 HEpXa-
BElOLLEN CTann HeagocTaTouyHo. KoMnaHus «MeTpaH» NpUMeEHSIeT NPpOBEPEHHOE N Hau-
6onee apPeKTUBHOE peLLeHNE — HAHECEHWE 30/10TOM0 NOKPbITUSA Ha MeMbpaHbl pasge-
nntenen cpepq 1199 (puc. 46). NpMeHeHne N03010YEHHbIX MEMOpPaH — 3TO He MPOCTO
«ynyJweHune», a Heobxoanmasa Mepa ana obecrnevyeHns LONrOBPEMEHHON U TOYHOM
paboTbl AAaTYNKOB [aB/IEHNA B BOAOPOLOCOLEPXKALLMX Cpefax.

OCOBHAAIKOM CTOAT 3anpocChbl Ha pasfenuTenbHble MeMbpaHbl 415 panoHoB Kpan-
Hero CeBepa. OgHa 13 TakuMx 3agadv HeJaBHO Oblfia peleHa KoMnaHuen «MeTpaH».
OcCHOBHas CNOXHOCTb 3aK/ko4yanacb B TOM, YTO 3anpaBOYvHast XXMOKOCTb AO/KHaA bbina
NoKpbIBaTb paboynin gruanasoH TemMrnepaTypbl U3BMePSEMON cpefbl, @ TakXXe COOTBET-
CTBOBaTb AWarnasoHy TeMnepaTyp OKpy>KarLl,ero Bosgyxa B MecTe YCTaHOBKM pat-
ynka. B gaHHOM cny4dae nnaHMpoBanocb MPUMEHATb AAaTYMKU YIMYHOWM YCTaHOBKMU,
paccuyMTaHHble Ha TeMMepaTypbl, KOTOpbIe onycKaroTcA HUXe -60 °C B nepuog camon
XONOAHOW NATULHEBKMW.

MepBbIM Warom 6bi1 nogdop cneunanbHOM HU3KOTEMMNepaTypPHOM 3anpaBOYHOM
XNOKOCTU C MUHMUMATbHBIM KO3IOOULMEHTOM TEMMNEPaTYPHOro pacluMpeHns B 3agaH-
HOM Auana3oHe. Ha ocHoBe napamMeTpoB rnpoLlecca UHXeHepbl «MeTpaH» BbIMNOSHN-
NN pacyeT B crneymanbHOM NPOrpaMMHOM KOMMJIEKCe, MOLENVPYIOLWEM NoBefeHNe
XWUAKOCTU B KanuNIsipHoOM cucteme. PesynbTaT nokasasn, YTo 3aKpblTb BECb ANanasoH
Texnpouecca v YINYHbIX KonebaHnn TeMmnepaTypbl NpobneMaTnyHo, a BenmymHa go-
NOJSIHUTENBLHON TeMNepaTYPHOM MOrPEeLWHOCTU B MUK XO0LOB C caMOM ONTUMasIbHOMN
3anpaBOYHOM XMAKOCTbIO NPeBbIWana AonycTuMble Npeaenbl 418 TEXHONOrMYECKOro
npouecca. CTaHgapTHOE pelleHne B BUAE MPOCTON CMEeHbl XXUAKOCTU He cpaboTano —
TpeboBancsa NPUHLUNMANBHO MHOW NOAXOLA.

BmMecTo Toro 4tobbl UCKaTb KOMMPOMUCC, cneynanmuctbl «MeTpaH» Npeanoxu-
N MHXEHEPHOE peLleHne, yCcTpaHsawLwee camy nNpuumHy npobnemsl, — BO3fencTene
9KCTpeMasnbHOro Xonofa Ha YyBCTBUTESbHbIE 3NIEMEHTbI CUCTEMbI. [1aTumK yCTaHaB-
nmBaeTcs B oborpesaeMoM LWwKkady. ITO obecneumBaeT nogaepxaHme TemMnepartypbl
9N1IeKTPOHHOr o npeobpasoBaTtesis B LWUTAaTHOM AManasoHe, rapaHTupytowem ero pabo-
TOCMOCOBHOCTb M MaKCUMasnbHYK TOYHOCTb. HO camMblil BaXKHbIN 3/IEMEHT peLleHuns —
OCHaLleHNe KanunnapoB cuctemMom oborpesa. Oborpes noggepXXmnBaeT TemnepaTypy
3aMNOJTHAKOLLEN XUAKOCTU BO BCEN KANUNNAPHOW NIMHUN, MONHOCTbIO UCKIKOYasa BNUA-
HWe Hapy>XHOro BO34yXa Ha ee NMIOTHOCTb U 06beM.

B pesynbTaTte Obina marotoBsieHa cTabunbHasa TepMOCTaTUpPOBaHHasA M3Mepu-
TenbHaa cbopka, rae OaTtyunk gasneHusa paboTaeT npu NOCTOAHHOWM TemnepaType,
3anoNHALWana XNOKOCTb B Kanunispax v pasgenurene He noasepraeTca TemMnepa-
TYPHbIM KonebaHusaM B LULMPOKOM AnanasoHe, a SOMONHUTeNbHaa TemMnepaTypHas no-
rPEWHOCTb CBeAEHA K MUHUMYMY, NPaKTUYECKN 40 YPOBHA HOPMasbHbIX KMMaTuye-
CKUX YCIOBUN.

MpomblwneHHaa rpynna «MeTpaH» obecneynt TOYHOCTb M HaLEeXHOCTb BalUUX
N3MEpPEHUN fJaxKe B CaMbIX COXHbIX YCTOBUAX KCNyaTaLuun.

MpombiwneHHasa rpynna «MeTpaH»,
r. Yensi6mHck,

Ten.: +7 (351) 2424-000,

e-mail: Info@metran.ru,

canT: www.metran.ru
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BHEAPEHUWUE KPYNMHOMACLUTABHbIX ACYTN

pacnpeneneHHble CUCTEMbI yNpaBreHus
CUCTEeMbl NPOTMBOABapUMHOMN 3allUTbI

cuctemMbl yyeta HehbTH, rasa, HecptenpoayKToB

421001, r. KasaHb, yn. Cubrata Xakmma, g. 62

Ten.. +7 (843)216-30-44 | email: mail@nexteng.ru | www.nexteng.ru

VHXWUHWPUHT BbICLUX AOCTUXEHWIA
eng Ineerl ng 421001, r. KazaHb, yn. Cnubrata Xakuma, 4. 62

Ten.: +7 (843) 216-30-44 | email: mail@nexteng.ru | www.nexteng.ru

OO0 «HEKCT MHXUHUNPUH»
N7 NEXT ’

HEKCT uHXvHUpUHT:
CUCTeMHAas MHTErPanyA ¥ CUHTEe3 KOMIIETeHI M

[Tocranosnenue npasutenbcrsa PO ot 14 HosA6ps 2023 roma Ne 1912 tpebyer fo 1 saBaps 2030 ropa
HIepeBecTy Bce 3HauMMble 00beKThI KpUTIYecKoit nHpopMalonHoit nadpacrpykrypst (KVI) Ha fose-
peHHble IporpaMMHo-amnmaparHble KoMieKcsl (ITAK). ITpu stom ACYTII sBsioTcst Hanboree pacipo-

crpanénnbiMu Bugamu ITAK. O crennduxke nepexopa
Ha nosepenHble IIAK pacckaxkeT reHepanbHbIil IUPEK-
top OO0 «HEKCT nmxuaUpnHr» VBan CrenaHos.
ITosuuus cucremHoro uHTerparopa. Cr1oXHOCTH
. C BHEJ[pEHNEM MOTYT BO3HUKHYTb B CBA3U C Heduum-
TOM JocraroyHoro konmdecrsa ITAKos. CymecTBy-
fomne fosepennble IIAK He B mo/IHOIT Mepe cOOTBeET-
| crByloT TpeboBaHuaAM K ACYTII KpynmHOTOHHa)KHBIX
- arperatos, K yCTAHOBKAM HEIPEPBIBHOTO LIMKIA. MHO-
TMe TeXHMYeCKue CpeficTBa 1 IPOrpaMMHble IIPOIYKThI
paspabaTbIBaINCh O] KOHKPETHBIX 3aKa3UMKOB CPein
cy6bexToB K. Heob6xXomuMo BpeMst Ha OLIEHKY COB-
MeCTMMOCTY, MHOTOJIETHYIE JTAIIbl BHE[IPEHNII U Jopa-
6orok. Hamma mosmius Kak CUCTeMHOTO MHTerpaTopa:
CrenanoB /IBan B}IaJII/IMI/IPOBI/I‘l, 9TO 00s3aTe/IbHOE TECTpOBaHNE ITIO 1 KOMITOHEHTOB,
reHepanbHBbIIl JUPEKTOP BKIIO4EHHBIX B cocTaB [TAK. HeBaxxHo, 6yayT nu aro
000 «<HEKCT MHXVMHUPUHT» HUIIEBblE€ PElIeHNA VIV T'MIIEPKOHBEPTEHTHBIE IUIAT-
¢opmbl. VIMEHHO MBI JO/DKHBI TapaHTUPOBATh 3aKas-
41Ky, yro poccuiickue ITAK 6yayT paboTaTh cOITTacHO 3asB/IEHHBIM XapaKTepPUCTUKaAM; YTO OyfeT pe-
aM30BaHa BO3MOXKHOCTDb OeCIIOBHOTO Iepexofa, He OyaeT KOH(IMKTOB 1 Ipo6JIeM Py BHEAPEHUN U
skcrtyaranyu [TAK. )

KoHeuHO, ecTh HOpMAaTHBHBIE aKThl, KOTOpPbIE MO3BOJIAIOT NPU3HABATDH | I

ITAK, co3paHHbIe Ha 6a3e MHOCTPAHHBIX TEXHUYECKUX PelleHni, miathopm _
U CepBUCOB. VIMEHHO 3TOT BapMaHT MO3BOINUT HaM UCIIOIb30BaTh My/IbTUBEH- E
IOPHBIIT MOAXOJ 1 MapTHEPCKME CBA3Y C IPOU3BOAUTENAMM U3 JPYKECTBEH-
HbIX cTpad. Kommanusa « HEKCT mH>XMHUPUHI» — cepTUPUIIMPOBAHHBIN CHC-
TEMHBIJ MHTerpaTop ¢ onbiToM BHeapenus pemennit HOLLYSYS, CONSEN,
SCIYON, CHINT. He sBisAsAch TOBepeHHBIMN, OHI MOTYT 3G (GEeKTUBHO JC-
monb30BaThbcsa s co3manuss ACYTII.

Cunres komnerenumii. CelyeT yuuTbiBaTh kKusHeHHbI quka ACYTII
IIPOM3BOJCTBEHHBIX ycTaHOBOK. Ha npeanpuaruax TOK n xumudeckoro Kom-
/1eKca oH focturaet 25-30 siet. V BIIo/IHe TOTMYHO ObII0 O6BI aMHUCTUPOBATh
yXKe YCTaHOBJICHHOe 000pyZLOBaHMe 3apyOe>XHOIO IPOM3BOJCTBA, HOpabo-

TaB K110epOe30IIaCHOCTD IIPOMBIIUIEHHBIX IIPOTOKONIOB. B MHTepecax Hammx
3aKa34YMKOB COXPaHUTb ero (QYHKIVIOHMpPOBaHMe, COOMonas ycnosus obec- %
nevyeHuss MHPOPMAILMOHHON OesomacHoctu cornacHo mpukazy ®CTIK or I

g ]

25.12.2017 Ne 239, ®enepanbHoMy 3aKOHY OT 26 urons 2017 roga Ne 187-03,
DepepanbHOMY 3aKOHY OT 7 ampers 2025 1. Ne 58-P3.
Ocoboro BHMMaHMA IOTPeOYIOT YCTAHOBKM HelpepbIBHOTO IyKia. [Tpu-
HATO CYMTATh, YTO MX IOJHBIL ocTaHOB Wi 3aMeHbl ACYTII Texumuyecku
HeBO3MOXKeH 1 HeadekTuBeH. BHertaHOBbIe PabOThI IO MPUHYAUTETbHO
3ameHe ITAK u Tak cylecTBeHHO CHIDKAIOT BBIPYUKY IIPEITIPUATHI, Be[lb 9TO —
IPOCTOM, J/INTE/IbHbIe OCTAHOBOYHBIE peMOHTHL. Ho y Hac ObUI OIIBIT ycIIem- I - :
HOTO MMIIOPTO3aMeIleHN)s CUCTEMbI aBTOMATU3ALMN HEIPEPBIBHOTO IIPOU3-

BOJICTBA, BHef[péHHOIT B 2000-x rogax. [Ipoekt 6bUT peanns3oBaH 6e3 MMOTHON Cucremsl
OCTAaHOBKM IIPOM3BOJICTBA: IepBas NMHMA 3allyllleHa 3a 36 IHell, BTopad — 3a NPOTUBOABAPIUITHON
40 pHelt. Y Hac BCE IOTyYMIOCh 6arofiapst JOBEPUIO 3aKa34nKa. 3aIUTHI
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VI 3mech BO3HMKAeT eIjé OfMH OYeHb BOKHBII (aKTOp — 9TO TOTOBHOCTD 3aKa34MKOB [IEPEXOINUTD
Ha poccuiickne ITAK. Cpeny oTpacieBbIX CIeManuCTOB JO CUX TOP UAET AUCKYCCHA O HaJIeKHOCTU OTe-
YeCTBEHHBIX pellleHNil. MHor1e 3aKasuMKiy CTaIKMBAINCh C HIoaHCaMy paboTtel poccuiickux [TAK. Oun
OTMEYAIOT PUCKM BHEJPEHUA «CBIPBIX» TeXHMUECKUX U NMPOTPAMMHBIX KOMIIOHEHTOB. B 3Toit cutyauun
muccua komnauny «HEKCT MH>XMHMPUHT» — CHMHTe3 KOMIIeTeHIMIT. DTO 9KCIIepTIU3a U TeCTUpOBaHue
OTeYeCTBEHHBIX pellleHNI Ha CBOUX IUIOIa/IKaX, Ha 00'beKTax 3aKa3uMKOB ¥ Ha ITOJIUTOHAX IIPOV3BOANTE-
neit ITAK. Yto6s! coBepiencTBoBath poccurickiue ITAK Ba)KHO HOHMMATD, YTO YIIpaB/IeHe OCYIeCTBIL-
€TCsI He TOJIbKO Yepe3 KOHTPOJUIEpBL. DTO BCEIfia aITOPUTMBI, MaTeMaTHKa, I/TyOOKOe 3HaHMe TeXHOIOTUY
aBTOMAaTU3MPYEMOTO ITpOLecca.

IKCHepTHOCTD KOMIaHMIL.
VYcmnex peanusauyy HalIMX IPOEK-
TOB OCHOBAaH Ha 3KCIIEPTHOCTU CIIe-
yuamuctoB « HEKCT mMHXMHUPUHT,
YYUTHIBAIOIINX OCOOCHHOCTU IIPOU3-
BOJICTBA, TEXHOJIOTMYECKYI0 MH{pa-
CTPYKTYpy HpemnpuATUs, pPasHOO-
6pasie ChIpbeBbIX IOTOKOB, BHICOKYIO
9HEPrOéMKOCTb U 0OJIbIIOe KOJIMde-
CTBO KOHTPO/IUPYEMbIX ITapaMeTpOB.
Camoe r7maBHOE - 3TO OTBETCTBEH-
HOCTb. Hamm crnenyannucrel 3HAIOT,
4TO peamusauys CUCTEMBI TpebyeT
OYeHb TIIATE/IbHOI IPOpPaboOTKM pe-
IIEHNIT ¥ TIOCTOSHHOIO KOHTaKTa C
IpeCcTaBUTEIAMU MPeANpUATUIL, 10-
9TOMY TapaHTUPYIOT COIPOBOXK/IEHNE
3aKa34YMKOB Ha Ka)Xk/OM 3Talle peann3aliuy IpoekTa. 3a IiedaMy KoMaH/pl 6osee 130 ycreniHo peaum-
30BaHHBIX ITPOEKTOB IO BHE[PEHMIO aBTOMATM3MPOBAHHBIX CHUCTEM Ha IMPOMBINUIEHHBIX MpeNpUATH-
X pasnumaHoro maciraba. Cpeny Hammx 3aka3zdukoB [TIAO «CUBYP Xompuur», I[TAO «HOBATIK>»,
00O «Apxruk CIIT 2», [TAO «®ocArpo», ITAO «Tarnedgtn» um. B.JI. lamunua, [TAO JIYKOWMJI»
U MHOIUMe Jpyrue. bonbliioe KOMMYeCTBO IPOEKTOB aBTOMATHU3ALMM pPeaNM30BAaHO Ha IUIOMIAfIKe
ITAO «HmkHekaMCKHepTeXMM» — OJHOTO U3 KPYIHENIIMX HedTeXMMUIeCKMX IpeanpusaTuii Poccun.
Omno Bxopurt B rpynny ITAO «CVIBYP Xonpguar» 1 3aHuMaeT IUAKpyoLiye O3ULUN 110 IPOU3BOACTBY
CHHTeTUYECKMX KayIyKOB, IVIACTUKOB U 9THIeHa. [l Hux 6bUiy BeionHeHsl padotsl mo ACYTII nosu-
pOBaHMA U OTCTaMBAHUA YI/IEBOJOPOJOB; C/IMBA-HA/IMBA CKIDKEHHDBIX Ia30B, IETKOBOCIITIAMEHAIOIINXCSA
U TOPIOYNX XKUAKOCTEl Ha CIMBHO-HaMMBHBIX MyHKTaX; ACYTII mpuéMa, XpaHeHNUA 1 OTITyCKa YITIeBOJ0-
ponHOro cbIpba. [l poccuiickoro xuMmmieckoro xonguara «®ocArpo» sHepensl ACYTII nponsBopct-
Ba CEPHOII KUCIIOTHI; Tpou3BojcTBa GpocdopHbIx yrodbpenuit; IDK u mp.

MynpTHUBEHIOPHBIIT MOJXON K CHCTEMHOI MHTerpamu. 3afoaro 5o 2022 rofa, Koraa 3apybex-
Hble BeH[I0pbl MaccoBo NMokMHynu pbiHOK ACYTII, cnennanuctsl « HEKCT MHXMHMPUHT» HAaKOIWIN
JIOCTATOYHBII OMBIT PabOThI C poccuiickumy perneHussMu. OHUME 13 [IEPBBIX MbI Hadanu BHEAPSTDH
OTeYeCTBEHHble KOHTPOJUIEPbI B IPOEKTbl aBTOMATU3aLMY, YTO ChITPaIo BAXKHYIO POJIb B YKpEIUIEHUU
IOBepusA K HMM CO CTOPOHBI 3aKa3uMKOB. MHOTO/eTHee NMI0JOTBOPHOE COTPYRHMYECTBO C BeAYIINMMA
POCCUIICKMMU TIPOU3BOAUTE/LAMY OOOPYHOBaHMS U IPOrPaMMHOIO obecriedeHus i CUCTEM aBTO-
MaTU3aluH, IOAKPEIUIEHHOe 9KCKIIO3MBHBIMY ITAPTHEPCKUMM COIVIALIEHNAMY, B TOM 4MC/Ie C KOMIa-
HISIMY U3 [PY>KEeCTBEHHBIX CTPaH, MO3BOMMIO CPOPMUPOBATH MYIbTUBEHLOPHBIN IOAXO K CUCTEM-
Holt naTerpaunn. Kommnanna «HEKCT mHXuHUPKMHT» TIOATBepAM/Ia CTATyC MapTHEpA M IPO/IMIA Ha
2026 rox ceprudukar opunyanbHoro cucreMHoro nHrerpatopa AO «Aromuk Codt». Mbl fokasanu
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CBOIO 9KCIIEPTHOCTb B JMHelike npopykuyu Alpha.Platform (Anbda nnardopma), BHeSpUB IPOEKTHI
aBTOMATH3ALUY /I KPYITHBIX KOMITaHMIT HeTera3oBoil, XMMIYECKOIT ¥ 9HEPreTN4eCcKOil TPOMBIIIIeH-
Hoctu. Ha 6ase «Anbda mnatdopma» Hamu ycnemHo BHegpersl ACYTII ITP2 Xap6eiickoro MecTopo-
x,penus g OO0 «<HOBATOK-TapkocaneHedreras». Texuuueckoe mepeBoopyXeHue 1 paciupeHue
ACYTII pna AO «Anatut». ACYTII gna AO «lJéknnoasor». ACYTII BepxHero u cpegHero yposH: Ca-
mapckoit TOIJ g ITAO «T Inroc». A Taxxe nonnomacmradupie ACYTII koTmoarperaTos B 9HepreTu-
Ke, CUCTeMBI YIIpaBJIeHs IJIOLAI0YHbIMY 1 IMHETHBIMI 00beKTaMI B HeTe- 11 ra30400bI4e, KPYITHbIe
ACYTII uexoB npegupuATuii XumMmdeckoi mpompiieHHocTy, PCY u ITA3 arperara cuHTe3a aMMHUaka,
ACYTII ycranoBku 3amemyieHHOro kokcosanua, ACYTII KpymHOTOHHa)XHOTO NPOMU3BOACTBA CEPHOII
KIC/IOTBI, pacIpe/ie/leHHble CHCTeMbI YIIPAaBIeHNs A/Is1 00beKTOB HepTeXuMuy 1 HeTernepepaboTKIL.

CorpynHudectBo ¢ BysaMyu. KoMIaHus akTMBHO MHBeCTHpyeT B Oyyliee, COTpyIHUYAA C Iiele-
BbIMU Kadeppamy TexHuYeckux Bysos Kasauu,
B 4acTHOCTHM, ¢ KasaHCKMM HalMOHA/NbHBIM MC-
CTIefIOBATE/IbCKMM TEXHMYECKVM YHMBEPCUTETOM
uM. A.-H. Tynonesa-KAM (KHUTY-KAU). Co-
TPYAHUKY KOMIIaHMM BXOAAT B [lomeunrenbckuin
CoBeT MHCTUTYTa aBTOMATMKU U 3/I€KTPOHHOTO
IpuOOPOCTPOEHNS, YNUTAIOT JIEKLUY JYI CTYHeH-
TOB, YYaCTBYIOT B (QOpMMPOBaHNM KOMIIETEHLUIT 11
HaBBbIKOB CTYIeHTOB. B Mae 2025 roga Ha Kadenpe
Apromaruku n ynpasneansa KHUTY-KAM cocro-
ATI0Ch TOPKECTBEHHOE OTKPBITIE Y4eOHOTO KIIac-
Ca, OCHAIIIEHHOTO y4eOHO-Tab0pPaTOPHBIMU KOM-
IJIeKcaMy Ha 6ase IpOorpaMMIPyeMbIX JIOTMYeCKIX
KOHTPOJIJIEPOB POCCUIICKOTO IPOM3BOACTBA.

B 1epeMOHUM OTKpPBITHSA HPUHAIN yYacTye
mypekTop VHCTUTyTa aBTOMATMKM U 3JIEKTPOHHOTO Ipubopocrpoenus Pepenery Anppeit Banentuno-
BIY, 3aBeflyrolmnii Kadempoii ABTOMAaTHKY U YIIpaBJIeHNs, 3acnyKeHHbll npodeccop KHUTY-KAV Ma-
mmBaHoB Hukomait HukomaeBnd, mpodeccopcko-npenofaBaTenbCKuii cocTaB Kaegphl 1 IpefiCTaBUTeNN
00O «HEKCT unxunupusr». HoBble yueOHO-1a00paTOpHbIe KOMIIIEKCH BBIIIOJIHEHBI Ha 0ase coBpe-
MEHHBIX IIPOTrPaMMUPYEMBIX JIOTMYECKIX KOHTPO/IepoB poccuitckux npomssoputeneit (REGUL R500
(OO0 «PerJlab»), BA3VC-100 (AO «9xopecype»)) u SCADA «Kackap» (OO0 «Cnb6Kom Ludpar). 1o
IIO3BOJIUT CTYZICHTaM MHCTUTYTa pa3pabaTbIBaTh M TECTMPOBATh CUCTEMbI YIIPAaB/ICHMS, @ TAKKe OCBal-
BaTh aKTya/IbHbIe IPAKTUYECKIIe HABBIKN, BOCTPeOOBAaHHbIE HA PIHKE TPYHA.

Crenyamctel « HEKCT MHXVHUPUHT» OKasbIBalOT BCECTOPOHHIOK TEXHIYECKYIO I KOHCY/IbTallN-
OHHYIO IOMIIEPXKKY CTYIeHTaM 1 coTpyfHUKaM Kadenpsl. Ha 6ase moxpaspenennii KOMIIAaHUN y4allye-
Cs1 BY30B TOTOBAT BBIITYCKHbIe KBaTN(PUKALMOHHbIE PabOThI, IPOXOAAT IPON3BOACTBEHHYIO IPAKTUKY U
cTaXMpoBKy. Tak MbI popMupyeM KaipoBblil pesepB. BayKHBIM MHCTPYMEHTOM PasBUTHA Ka[jpOB ABJIA-
eTCsI CUCTeMa HAaCTaBHMYECTBa, 00ecleuyBalolias Iepefady SHaHUII OT OIBITHBIX 9KCIIEPTOB MOIOJBIM
crerpanucram. Kaxppiit corpygauk « HEKCT MHXUHMPUHT» OPMEHTUPOBAH Ha CAMOpPasBUTHE U OOMeH
OIIBITOM, IIPOXOZIA OT/IMYHYIO ITPOM3BOACTBEHHYIO IKOJTY U YYaCTBYS B peal3aliiy MacIITaOHbBIX, OTBET-
CTBEHHBIX, CTIO>KHBIX I UHTEPECHBIX ITPOEKTOB.

Komnannsa «HEKCT MHXUHMPUMHI» pacrosaraeT IpOM3BOJCTBEHHBIM KOMIIIEKCOM: IIIOIIAfIKM
M3TOTOBJIEHNA 0/I0YHO-MOJYTbHOTO TeXHOIOTNYECKOT0 000pyIOBaHMA 1 IieX COOPKM LIMTOBOTO 060py-

Yue6nasa ma6oparopusa KHUTY-KAU

IIpon3BoacTBEeHHBII T KOMIITEKC
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IlITa6-kBapTHpa KOMIIAHMKI

posanys. [llTa6-kBapTypa KOMIaHuy pacnonoxeHa B Kasanyu. Mbl mpeyiaraeM IOJIHBIIL CIIEKTP YCIyT:
OT 3apO>KIEHM IIPOEKTa B YepTeXXaxX HO ero BOIUIOLIEHVS B BMJE OT/IAXKEHHOI VM (PYHKIVOHMPYIOLIEl
MH(OPMAIMOHHO-YIPAB/IAIOIIEl CUCTEMBI.

KnroueBbie Hanpasnenus nearenbrHocty « HEKCT nmxmanpuHry:

* ABTOMaTU3JMpOBaHHbIE CYCTEMbI YIIPaB/Ie€HNA TEXHOTOTMYECKIMMY ITPOLIeCCaMI.
* PacnipepienienHbIe CHCTEMBI YIIPABIEHNUA.

» CucTeMbl IPOTMBOABAPUITHOI 3alUThI.

* [TpousBopcTBO cucreM yuéra Hepry, ra3a 1 HepTEIPOYKTOB.
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nnu Ha DIN35 ¢ BO3MOXHOCTbIO noaknto4yeHus ao 4 BO4

Bo3MoxxHOCTb Bbi6opa BO/] c/6e3 Hanuuunsi KOHTPONs LeNoCTHOCTU
OMNTOBOJIOKHA

B03MOXHOCTb CO3A4aHUS HE3aBUCUMOWN aBTOHOMHOW cucTeMmbl 33
OT P3A ¢ npUMeHEeHMEM LieHTpaabHOro TepMnHana BMP3-156-/r3

PacwupernHas KommyHukaumnsa ¢ ACY: nogaepxka MOK-61850,
ModBus RTU/TCP, M3K 60870-101/103/104

MOHUTOPUHI cObbITUIA U aBapuii, ocunnnorpadupoBaHme

CenekTUBHOE OTKJIOYEHUE a4veikn KPY oTxoAsLwero npucoesmHeHmns
npu obHapy>XeHUn AyroBoro 3amMblkaHUs B kKabenbHOM oTceke
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OnepaTuBHOE NnTaHue: 66-264 AC/DC
AHanorosble BXoAbl: A0 8

Bonee 50 dyHKUMOHaNbHbIX NCMOTHEHNI

22 AVCKPETHbIX BXoAa U 21 ANCKPETHbIN BbIXOA,

PaclmpeHHble BO3MOXHOCTU MO KOMMYHUKauum ¢ ACY: M3K 61850,
M3K 60870-101/103/104, ModBus RTU/TCP

MporpaMMHo-annapaTHas yHudWKaumsa no3BonsieT 3KoOHOMUTb 3N
M YMEHbLUAET KOJIMYECTBO OWNG0K NpW NPOEKTUPOBAHWUMU

XXypHanupoBaHue cobbiTuii 1 aBapuit ¢ 60/blWIMM 06bEMOM 3anucen,
ocuunnorpacdupoBaHme

BCcTpoeHHbIV peaakTop rmMbkon noruku

Pacuet pecypca Bbiknto4aTens

Wkacg PIA AnNA opraHMsauMy HE3ABWCHMOH
pe3epeHOM 2AWMTEI TPaHchopMaTopa
35-220kB. OpraHv3aumsa 3aWKTel BNMMKHEro
pesepevpoBaHuA (3BP)

TO, MT3, 309

BO3MOXHOCTb NUTaHUs OT Lenei TT npu nto60oi NPOAOIKUTENBHOCTH
K3, a Takxe oT uenen TH/TCH

MOHWUTOPUHT COBbLITUI M aBapwuii, ocumnnorpacdupoBaHue

CurHanmsauns HemcrnpaBHOCTU M cpabaTbiBaHWUSi C MOMOLLbIO
CBETOAMOA0B M BbIXOAHbIX pene

BCTpoeHHbI HakonuTesnb 60/1bLLION EMKOCTU MO3BONSET HAAEXHO
onepupoBaThb BbIK/OYaTENEM

B0O3MOXHOCTb NPUMEHEHUS Ha BbICOKOABTOMATU3MPOBaHHbIX
noactaHumax (BANMC) 3a cuet MM P3A c noaaepxxkkoit MOK 61850
(MMS, GOOSE)

Peknama

© 2026 HTL, MexaHoTpoHuMKa. Bce npaBa 3allyLieHbI.
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SHEPITOOBBHEKTOB 0,4-750 KB

PenemMaTtunKka - 0AVH U3 KpynHenLwmnx paspaboTumKos,
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v Aonyck CPO Ha MNMUP, CMP, NMHP, ctpoutenbCcTeo, r_@
PEKOHCTPYKLMIO, KannTaJibHbI PEMOHT 34aHUN :fy_,'.,*,
L Oy

«nog Knou» (nepsmyHoe, BTOpUYHoe 0b6opyaoBaHme)
]
v KoHCTpyvpoBaHue 1 n3rotossieHve 060pya0BaHus E‘
nop, TpeboBaHmnss Pocatom, MOPCKOro perncrpa /S/relematlka

CYZIOXO/ACTBa
OF0

v ATTectaums n ceptudumKauma NPoAYKLMN Y KNKOUYEBbIX
3aKasuukos 1 BeaoMcTB PP (PocceTtun, Pocatom,
MasnpomMm, NsnpomHedTb, TpaHcHedTb, P, CO ESC,
®CT3K Poccun, MuunpomTopr u ap.)

vk.com/relematika
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SiBNseTCA peTROPNTOM 1 YCOBEPLIEHCTBOBAHHbIM
¢YHKLMOHAJIbHbLIM aHa/I0roM yCTapeBLUINX TEPMUHANIOB
SPAC 8XX npousBoactsa ABB

O6ecneunBaeT NoNAHbIN Habop GyHK penenHomn
3aLlNTbl BCEX TUMOB NEePBUYHOI0 pyAoBaHusA

MC 110/35-6 KB 1 aBTOMaTUKN ynpaBaeHus
KOMMYyTaUMOHHbIMU annaparamu,

B T.4. BbICOKOABTOMaTu3npoBaHHbIx MNC (noaaepxKa
M3K 61850; ceptupuumposaHo KEMA™)

AfanTupoBaH K MPUMEHEHUIO B
anexkTpoyctaHoBKax NAO «l@snpom»

TOP 200

OTtBevaeT TpeboBaHuaM CTO M@3n

00O «Penemarnkar:
25 1eT HaEXXHOCTU B 9HepreTuke Poccun

OO0 «Pemematuka» — OT€YeCTBEHHBIVI IPOU3BOANUTEb 000PYZOBaHV MMUKPOIPOLIECCOPHON
peneitnoit 3amuTsl (P3A), nporuBoaBapurinoit apromaruku (ITA). 30 mapra 2026 ropa npenupus-
TIie OTMETWIO 25-JIeTue YCIeNIHOI paboThI Ha pbIHKe 91eKTposHepreTuku Poccuiickoit epeparym.
Komnanusa sABisgeTcA COBpeMEHHBIM Hay4HO-IIPOM3BOACTBEHHBIM KOMIIIEKCOM, IIpeJIaralouim
HOJIHBIN CHEKTP YCIYT — OT MPOEKTUPOBAHNA N0 HATANKY ¥ BBOAA B 9KCIUTyaTallMi0 000PYJOBaHNA
P3A u cucrem ACY TII st sHeproo6vexToB HanpspkeHuem 0,4-750 kB.

[TpousBoacrBenHble u oducHele wiomann OO0 «Penemarnka» cocrasnsoT 6omee 9000 KB. M
Y OCHAILleHbl HEeOOXOMMMbIM TEXHOTIOTMYEeCKMM OOOpPYyLOBaHMEM 1 IPOrPaMMHBIM OOecIedeHMeM.
[IpennpusTue obecrednBaeT MOMTHBI LUK IPOU3BOACTBA: OT MOHTa)Xa IIEYATHBIX IUIAT M HAMOTKI
TpaHcHOpMATOPOB O COOPKM, HAMAAKN, YIAKOBKI M OTTPY3KM TOTOBON NPOAYKUMK. B CcTpyKTypY
KOMITaHV BXOZIAT COOCTBEHHBIE IIPOEKTHBIE, KOHCTPYKTOPCKIIE U TEXHOJIOTMYeCKIIe TOApasie/ieH s,
lellapTaMeHT pa3paboTOK HOBBIX M3JIe/INIL ¥ IIPOTPAMMHOTO 00ecIiedeH s, @ TAKXKe OT/e/bl HATTaIK I,
CEPBUCHOTO OOCTY>KVMBaHMA Y TEXHIYECKOTO COIIPOBOX/CHIA.

Komnexktus npennpusitus HacuutbiBaet 6omee 500 crermanctos. CpegHMit BO3pacT COTPYLAHNU-
KOB — 37 7eT. B cocraBe KoMaH/bI paboTaloT 2 OKTOpa U 18 KaHAMATOB TEXHUYECKMX HAYK, YTO
obecrie4nBaeT BBICOKNUII HAyYHO-TEXHIYECKIIT IIOTeHIIaTT KOMITAaHW.

OcHosuple 3akazunku OOO «Penematuka» B Poccuiickoit ®epepanum: ITAO «Poccetm»,
'K «Pocarom», ITAO «T'asmpom», OAO «PXK]l», ITAO «Pocuedtn», OAO «AK «TpancHedTb»,
ITAO «T'asmpom HedTb», OO0 «Jlykoitn», ITAO «CVIBYP», IIAO «AKPOH» u gpyrue Bemyuive
IPOMBILIICHHbIE 1 3HepreTnyeckye Xonaumuru. IlpepmpuaTue Taxke yCIeLIHO IIPeCTaBICHO Ha
3apyOe>xHbIX pblHKax: bemapyce, Kasaxcran, Y36ekucran, Tamkukucras, Keipreiscran, MosjoBsa,
Momnronus, Vupus, BbeTHaM.

OcCHOBHasI IPOAYKIVIA U YCIYTH [j1s 9Heproo6bekToB 0,4-750 kB:

- KoMIutekc 3aumt 0,4-35 kB Ha 6ase repmunanos cepuit TOP 110, TOP 150, TOP 200, TOP 300;

- KoMIuteKc 3amuT 110-220 kB n 330-750 kB Ha 6ase mkadpHOro 060pyn0BaHNs;

- aBroMartusarusg noacrannuii (ACY TII, CCIIN, CM P3A);

- qupoBU3aLA SHEPTOOOBEKTOB;

- pa3paboTky B 0071aCTV IIOMEXOYCTONYMBOCTY CUCTEMBI OOeCIeueHMs eJVHOTO BpeMeHU
(IICOEB);

- peuteHus B o6mactu MHGOPMALVOHHON 6€30IIaCHOCTH;

- IIporpaMMHoOe obecIiedeHue /I aBTOMATHU3aLVM 3aja4 9HEePTroCIyKo0;

— KOMIUIEKCHOE TIPOEKTIPOBaHe SHEPTOOOBEKTOB;

— Hay4YHO-JCCIIeIOBATeIbCKIIE U OIIBITHO-KOHCTpYKTOpcKue pabotsl (HVIOKP);

— MOJIe/IPOBaHMe NIEKTPUYECKIX CeTell U Pe>KUMOB PabOTBhI;

— CTPOUTE/IbHO-MOHTA)XHbIE I ITYCKO-Ha/IaJOYHbIE pa6OTI)I.

C 2023 ropa Ha IpeIpPUATUN YCIIEIIHO BHEAPEHbI MHCTPYMEHTBI «bepeXx/nBoro npou3BoCcTBa»
B paMKaX HallMIOHA/IbHOTO NpoeKTa «[Ipon3BoguTebHOCTD TpyAar.

HakomieHHBII ONBIT, HayYHBINI IOTEHIMAA ¥ CIKEHHas paboTa KO/UIEKTVBA IO3BOJIAIOT
OO0 «Penemaruka» apPeKTUBHO pearnpoBarTh Ha U3MEHEHUA PHIHOYHOI KOHBIOHKTYPBI, MUHVMU-
3M[pOBATh PUCKU U pealn30BbIBATb BO3MOXKHOCTMU JI/IS1 yCTOMYMBOTO pasBUTHA. [leATeTbHOCTb KOMIIA-
HIM IeMOHCTPUPYeT, KaK OTe4eCTBeHHas HayKa U IIPOU3BOJCTBO 00eCIeYNBaIOT HafI&KHOCTD PabOTHI
KPUTUYECKY BaKHBIX 00beKTOB 9HepreTUki. COTPYJHIYECTBO C TOCYAAPCTBEHHBIMYU KOPIIOPALVIAAMU
U yJacTye B KPYIIHBIX MHBECTULMOHHBIX IIpoeKTax moaTrsepxaaitr craryc OO0 «Penemarnka» Kak
OTPaC/IEBOTO MHUJI€PA ¥ CTPATETMYECKOTO IAPTHEPA B PELIEHNM 3ajad Pa3BUTHUA TOIIMBHO-9HEPTEeTU-
YyecKoro Kominekca Poccuiickoit @epepanun.
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'3‘ HayuHo-npoussoacTBeHHOE o6beauHeHue ..
‘ XX , noaoNIbCKUN 3ABO4 CNELUMNAJIbHbIX KABEJIEU
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Pecny6nnkun TaTtapcTaH

,'-‘-'a YneH NpombILLNEHHOrO KnacTepa
(e}

HIMO «[M3CK»: OT R&D-NHXNHNPUHIra K rapaHTNpoBaHHOW
HaOEeXHOCTN OObEKTOB SHEPreTNKN 1 HepTeXnmMmnn

B ycnoBumax nMnopTo3amMeLleHnsa 1 TEXHOMOrMYeCcKoro CyBepeHnTeTa KpUTNYecky Bax-
HO NMeTb KabefIbHO-MPOBOAHMNKOBYIO 6a3y, rapaHTUPYHOLLYI0 6e30MacHyYI0 SKCMyaTaLuio
NPOMBbILLINTEHHbIX O6bEKTOB.

HIMO «lMNogonbckunia 3aBod crneunanbHbiX Kabenen» — HayuHO-NPOoN3BOACTBEHHbI KOMTIEKC,
B KOTOPOM BbICOKOKJ/1TaCCHbl€ CreunanncTbl CO30aloT NHXEeHEPHble peLlleHns 4N 06bekToB
0CO60I OTBETCTBEHHOCTW, IAe HaeXHOCTb — 3TO BOMNPOC CTpaTern4yeckomn BaxHOCTI.

B ocHOBe Hallero ycrexa nexunT MoLHag nccnegosaTtenbckas 6asa. Mbl LN OT TUPaxXmn-
POBaHNS CTaHOAPTHbIX MPOAYKTOB: Hall TEXHUYECKWNA LIeHTP BeaeT HernpepbiBHYIO paspa-
60TKY nof cneundunyeckre 3agavn Kaxaoro sakasumka.

B Hawwux kabengx Mbl o6beamnHaem nepenoBble TeXHN4YeckKne pelleHnd. BblICOKOrMpOo4Hble
N Xaporpo4Hble CriaBbl, HOBelLe N30NALNOHHbIE MaTepumasibl U ONTUMNINPOBaHHYIO KOH-
CTPYKUWIO n3genng. Takol KOMMNMAEKCHbI NoAX04 NO3BONSET AOBUTLCS CTabUbHbIX Xapak-
TepUucCTuK, OrHECTOWKOCTU 11 CMOCOBHOCTHN pa6OTaTb B CaMbIX arpeCCunBHbIX cpefax.

CoTpyOHNYECTBO C HaMWN faeT napTHepam rnaBHOe — YBEPEHHOCTb U MUHMU3aLN0 pu-
ckoB. Mbl OTANYHO MOHUMaEM LieHy OWNGKN Ha CTpaTermyecknx o6bekTax, mMo3ToMy Haluu
Kabenun CnpoeKkTUPOBaHbI Tak, YTO6bl 06ecneyYrBaTbh CTabuIbHOCTb NHPPACTPYKTYPbI B JIt0-
6blIX, faXe CaMblX SKCTPEMasbHbIX YCOBUSX.

Hawa rno6anbHag 3agaya — He TOMNbKO 3alWUTUTb CETUW, HO 1 KapauHaibHO CHU3UTb NoTe-
puv Npu nepenave sHeprun. ONTUMN3NPYS KOHCTPYKLMIO Kabend, Mbl MOMOoraem 3akas4ynkam
pelaTtb 9KOHOMUYECKNEe 3adaun: cokpallaTb SHEepronoTpebneHne n aKCnyaTaliOHHbIe
N30ePXKN.

Kpyrnos Makcum Cepreesuy
[eHepanbHbI QUPEeKTop
OO0 «HIMO «M3CK»

Bonbwe, yem 3aBoL...

KnioueBon komneTteHumen HIMNO «M3CK» aBnaeTca pedarenb-
HOCTb B KQ4Y€CTBE WNHXWHUPWHIOBOro LieHTpa no pas3paboT-
K& COBPEMEHHbIX KOHCTPYKTOPCKNX pPeLUeHni B KabenbHOom
TexHuke. MNpeanpuaTte He orpaHn4ymnBaeTCcs agantaunen cy-
LLIeCTBYIOLLX TEXHOMOMIA, @ 3aHNMAaeTCs co3aaHnemM cobCT-
BEHHbIX: CNeumnanncTbl ry6oKo aHannusnpyoT MaTtepuranoBe-
OeHne N MexayHapoaHbln onbIiT, POPMIUPYS Ha 3TO OCHOBE
aKTyanbHble OTeYEeCTBEHHbIE PELLUEHNS.

VIHTennekTyanbHbIM S4POM KOMMaHUN BbICTYNaeT CO6GCTBEH-
HOe KOHCTPYKTOPCKOE 610p0, KOTOPOE yXe BbINOMHNAO 6onee
100 onbITHO-KOHCTpyKTOpCKX paboT (HVOKP). Pesynbra-
TOM 3TOW Hay4YHOW OesdTeNbHOCTIN CTanu He TOMbKO MOosyYeH-
Hble MaTeHTbl, HO 1 MOJNIOXNTENbHbIE OT3bIBbl OT IKCMyaTu-
pyOLMX NpeanpuaTui, noareepxpaoLlime apdekTNBHOCTb
BHeAPEHHbIX MHHOBaLWIA. B cTpyKTypy cnyX6bl TEXHNYECKO-
ro koHTpons (OTK) BXxoOdT Tpy aTTeCTOBaHHbIE UCMbITaTesb-
Hble nabopaTtopum, obecnedmnBatoLe NPOBEPKY NMPOAYKLAN
Ha KaX[oM 3Tarne Npon3BOACTRaA.

Ocobblin CTaTyC HaOexXHOCTN KabenbHO-MPOBOOHNKOBOW MpPO-
aykumm HIMO «MN3CK» nogTBepxgaeTca Tem, 4To 3aBOf 9BNS-
eTcd ncnonHutenem focynapcTBEHHOro 060POHHOIO 3akasa
N OoCyLLecTBNSeT KOMMEKCHbIe NocTaBky Ang Hyxg MuHu-
cTepcTBa 060poHbl PP. Cuctema MeHeoXMeHTa KayecTBa
npeanpusaTns cepTuduumnpoBaHa No BOEHHOMY CTaHOapTy
FOCT PB 0015-002-2020. lNpumeHeHne 3TOro craHgap-
Ta B rpaxnaHCKOM CeKkTope 03Ha4aeT, uYTto kabenu gng HIM3
N 3HEepPreTUKN BbIMYCKalOTCS C TEMU Xe BblcoYallummMmm Tpe-
60BaHNAMN K OTKA30YyCTOMYMBOCTW, YTO W MPOAYKLUS 04
060POHHOIO KOMIMIEKca.

Kpome ToOro, npogykumsa npegnpusatis odburumanbHO BKIIO-
yeHa B PeecTp pocCCMACKON MPOMBbILLAEHHON MNPOaYKLNNA
(MM P® Ne 719), uto rapaHTupyeT napTHepam cobnogeHne
TpeboBaHUN MO NMMOPTOIAMELLEHNIO 1 TEXHOMOMNMYECKOMY
CYyBEPEHUTETY.
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CraHpgapThbl
HaoeXHOCTM
ANS KPUTUNYECKOW

I/IHCI)paCprKTypr

R&D - MHXNHUPUHI

Cob6CcTBEHHbIE
KOHCTPYKTUBHbIE HOY-Xay

1 peLenTypbl MaTepunanos,
pa3paboTaHHble COBMECTHO
¢ npodwnnabHbiMn HAWN

HHE,}
i

FOCT PB 0015-002-2020

BoeHHbIli cTaHOapT kayecTBa
LNS FpaXpaHCKom npoayKunm —
TpeboBaHN 060POHHOIO
KoMMiekca K HafeXHOCT

[apaHTnS
OTKa30yCTONYNBOCTHN

Mpoueccol HNOKP

1 NPON3BOACTBA NOQUYNHSIIOTCS
BbICOYaNLLVIM TPe6GoBaHNSM
LNS KPUTNYECKN BaXHOM

NHOPaCTPYKTYpbI



PelueHns ong aKCTpemMasnbHbIX Cpeq:;
OT KPUOreHKI 40 BbICOKOTEMMEPATYPHbIX MPOLECCOB

[Ons npeanpunatnini HedpTEXMMNYECKOro KOMMMeKca, rae o6opynoBaHne paboTaeT B arpec-
CUBHbIX Cpefax, B3pbIBOOMACHbIX 30HaX 1 Npu Kputundeckmnx Temnepatypax, HIMO «M3CK»
npepgnaraeT crneunanmsnpoBaHHble NMHENKX NPoayKLUuK, paspaboTaHHble 09 MPUMEHEHNS
B HeDTEXUMUNYECKOIN MPOMbILLTEHHOCT.

ArpeccuBHble cpeabl i Ex-30HbI

[ns paboTbl B yCNOBUSX MOCTOSHHOrO BO3OENCTBUS YrNeBOAOPOAOB U XUMUYECKM
arpeccuBHbIX cpef paspaboTaHbl YHUBepcalbHble kabenn ynpasneHns (KPYVIH®) n
cunoBsble kabenu (KPY3/1®). OHn obnagatoT NpogonibHon repmeTundHocTblo, 100% kop-
PO3VIOHHOIW CTOMKOCTbIO MeTannyYecknx 3NeMeEHTOB, a TakXe MOBbILLEHHON Macno-
N 6€H30CTONKOCTbIO. [poayKUns NONHOCTLIO cepTudnLnpoBaHa ANns NPUMeHeHns BO
B3pblBooMnacHbIX 3o0Hax (cootBeTcTBue NOCT IEC 60079-14-2013) 1 He pacnpocTpa-
HSIleT ropeHue, obecrnednBas 6€30MacHOCTb O6beKTOB.

Kputnyeckne temnepatypei (lMepenoBbie paspaboTku)

Ocobas HaykoemKkas paspaboTka 3aBofga — TepmocTolikne kabenn KPYTEPM®. OTn
kKabenun paccuynTaHbl Ha YHUKaSbHbBIA A8 OTpacnn AnanasoH paboyrx TemnepaTtyp:
oT -196°C go +1200°C.

Takoi akCTpemanbHbIl gnanas3oH He cnydaeH. OH MONHOCTbIO 3aKpblBaeT NoTpeb-
HOCTW KaK KPUOreHHbIX npouns3sofcTB (Hanpumep, CIT, roe paboune TemnepaTypbl
pocturatT -160°C), Tak 1 BbicokoTeMnepaTypHbIxX npoueccos (HIM3, neun). Kabenu
KPYTEPM® cnoco6Hbl AINTENbHO COXPaHATb PaboTOCNOCO6HOCTL Aaxe B YCOBUSX
NPSMOro BO3OENCTBNS OTHY, YTO 9BNFETCH KPpUTUYeCKUM GakToOpoM ANg CUCTEM Mo-
XapHoW 6e30NacHOCTU 11 yNpaBfieHNs TEXHOMNOrMYECKUMIN rnpoLeccamu.

VHppacTpykTypa «L{nppoBoro 3aBoga»

CoBpeMeHHoe NpeanpuaTie HedTeXMIM — 3TO CIOXHbIN LudpoBon komnnekc. Haa-
E€XHOCTb Nnepenayn gaHHbix ong cuctem ACY Tl He meHee BaxHa, YeM CUNOBOE Nu-
TaHue. [ng atux 3agay HIMNO «M3CK» npepnaraet kabenu s CTRYKTYPUPOBaHHbIX
cuctem ceasu KPYJTAH®. B otnuune oT cTaHaapTHbiX I T-pelueHnin, KPY/IAH® paspabo-
TaH 0719 NPOMbILLIEHHbIX YCTOBUIA: OH Macsio- U 6€H30CTONKNIA, YCTONYNB K BbICOKOMY
VPOBHIO 9NEeKTPOMAarHUTHbIX LUYMOB 1 MOMEX 1 obecrneunBaeT HageXxHylo nepegady
gaHHbIX 1 nuTaHus (PoE, PoE+) ong cuctem ACY Tl n BugeoHabmogeHns B arpeccus-
HOW cpefe LexXoB 1 OTKPbITbIX 3CTakag.

MNPEVIMYLLECTBEHHBIE OCOBEHHOCTW

YCTOMUYNBOCTb K KPUTVYECKIM YCTOMYMBOCTb K ATPECCVIBHBIM MOBbILLEHHAS
TEMMEPATYPHbIM PEXV/MAM XVMWNYECKNM CPELAM MBKOCTb

MOBbILUEHHAY YCTONY/BOCTb &
o K MEXAHUUECKVM HATPY3KAM .EEE OKOJTOIrMYECKASA BE3OMNMACHOCTb

Kntoueble pelwennd HIMO «M3CK»
019 HepTEXUMUIN N SHEPreTUKIN

Mapka Ka6ens Tun KnioueBas cpepa YHuKanbHas
NPUMEHeHuns XapaKTepucTuka
KPYVH® Ka6enb ynpaBneHus ArpeccuBHble cpefpl, MpoponbHas
Ex-30HbI, HM3 repMeTnYHOCTb,
noBbllLEeHHas macno/
- ﬁ — 6eHaocTolkocTb, 100%
KOpPP. CTOMKOCTb
KPY3/1® CunoBoii kabenb ArpeccuBHble cpefpl, MpoponbHas
Ex-30HbI, HIMN3 repMeTnUYHOCTb,
- _ e NoBbILLEHHas Macno/
: = Q. TN2CK 6eHzocTolikocTb, 100%
. KOpp. CTOMKOCTb
KPYTEPM® YHuBepcasnbHblii CIr, HM3, OKCTpeMasibHblii
TEPMOCTOWNKNI Kabenb MoxapoonacHble LanasoH Temnepartyp:
_ 06bekTbl -196°C... +1200°C
— Fﬂ HNO N3CK
KPYITAH® LAN-ka6enb (CKC) «Lndposoii 3aBoay, [MpomblneHHoe
ACY TI1 MCMOJSIHEHME: 3aLUMTa
oT OM-nowmex,
MacCOCTONKOCTb,

OrHecTomnkocTb, PoE+

CTPATEI'MYECKOE NMAPTHEPCTBO B TATAPCTAHE:
OT R&D A0 NMoAdrotoBk KAOPOB

HIMO «MN3CK» paccmaTtpuBaeT TaTapcTaH He NPOCTO Kak PbIHOK, a kKak CTpaTern4yeckoro napT-
Hepa. BctynneHne komnaHum B MNpombineHHbin knactep Pecnybnukn TaTapcTaH nogkpe-
MAEHO KOHKPETHbIMI LLaramm rno MHTerpaunumn B Hay4HO-TEXHNYECKYIO 9KOCUCTEMY pPervioHa.

Ha mexgyHapogHom dopyme KAZAN DIGITAL WEEK nognucaHo cornalieHmne o goarocpou-
HOM COTpyAHNYeCTBe C PpnarmaHoOM NHXEHEePHOro 06pa3oBaHNS pernoHa — KasaHCKIM rocy-
LapPCTBEHHbIM 3HepreTnyeckum yHusepcutetom (KI3Y).

OT0 NapTHEPCTBO CHOKYCMPOBAHO Ha PELLEH TPEX KIIOYEBbIX 3afad s oTpacu:

1. VIHHoBauuu. NpoBeneHne COBMECTHbIX HayYHO-MCCNeoBaTeNbCKMX N OMbITHO-KOH-
cTpykTopckux pa6ot (HNOKP), a Takxe akcrnepTnaa s BHeQpeHns HOBbIX TEXHOO-
MR B 061aCTV KabesnbHbIX CUCTEM.

2. HagexHocTtb n OkcnnyaTtauyms. CoBMecTHas paspaboTka MeTog0B Hepa3pyLLaLLEero
KOHTPO/19 KabeNbHbIX CUCTEM, YUTO KPUTNYECKIN BaXXHO ANS OLEHKM COCTOSIHIS 1 MPO-
AJIeHNS pecypca CyLecTByoLel NHPPaCTPYKTYPbI.

3. Kagpebl. 3anyck 06X NporpamMm no NnpopeccrnoHanbHOMy 06pa3oBaHuio, Nepenoa-
FOTOBKE 1 MOBbILLEHWIO KBaNNPUKaLN MHXEHEPOB A1 SHEPreTUYeCcKoro n HedpTexm-
MINYECKOro KoMMekca.

Takum o6pasom, HIMO «M3CK» BbicTynaeT He NPOCTO MOCTaBLLMKOM, @ HayYHO-TEXHNYECKNM
napTHepoMm, nHeecTupyowmm B R&D 1 kagpoBbIi noTeHuman Pecnybnunkn TaTapcTaH.
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1- KPYVIH. Ka6enn ynpasneHus
N KOHTPONS YHUBEpPCasbHble cunoBble
NHCTPyMeHTasbHble

2 - KPYITNHK. Ka6enun

3 - KPY3OJ-TK. Kabenun

5 - MCIT. NpoBoa-crnyTHMK
onTuyeckne LN NONNSTUIEHOBbIX
TPy60MNpOBOAOB

6 - KPYJTAINH. Ka6enn

4 - KPY3J1. Kabenun yHueepcanbHble 7 - KPYTEPM. Ka6enn

TEPMOCTONKMNE

8 - KPYJ1AH. Ka6enu yHuBepcasbHble
LN CTPYKTYPUIPOBAHbIX CUCTEM
CBSA3M

9 - KRULED. CeeToTexHumnyeckas

YHUMBepcCalbHble TepMO3NeKTPOoHble yHuBepcalbHble KOM6I/IHVIpOBaHHbIe npoaykumg

KapTa npumeneHns pewwernin HIMNO «M3CK» Ha obbekTe

HEPTEXMMNYECKOrO KOMIIEKCa

1. BOHA: PeakTopbi [ Meun
(BbicokoTeMnepaTypHble NpoL,ecchbl)

Mpo6nema: SKcTpemManbHbIl Xap,
PUCK NPSMOro BO3AENCTBIS OrHS.

PeweHwue: KaGenu cepun KPYTEPM®.

PesynbraT: CoxpaHeHue paboToCnoco6HOCTI
cucTeM yrnpaBneHns n 6e30nacHoCTA
npwn t° 0o +1200°C 1 B ycnoBusix noxapa.

2. 30HA: KpuoreHHble pe3epByapbl
(MpousBoacTeo CHIN)

Mpo6nema: SKcTpemaribHbIli X004, XPYNKOCTb
MaTepuanos.

PeweHune: KaGenun cepun KPYTEPM®.

PesynbTart: [apaHTpoBaHHasa HageXHOCTb
N TBKOCTb NPU KPUOFeHHbIX TeMmepaTypax
oo -196°C.

3. B0HA: Ka6enbHble acTakagbl / HacocHble
(B3pbiBoonacHas 30Ha, Ex)

Mpo6nema: ArpeccuBHble cpeapl, BO3AencTBmne
yrneBoAopO[OB, PUCK B3pbIBa.

PeweHue: Kabenu cepuin KPYUH®,
KPYane.

Pe3synbrat: 100% KOPPO3NOHHAas CTONKOCTD,
Macno/6eH30CTONKOCTb, CepTUdUKaLNS
ans Ex-30H.

4. 30HA: Onepatopckasa [ ACY TN
(«UndppoBon 3aBog»)

Mpo6nema: SnekTpoMarHUTHbIE MOMeEXU
OT CUJIOBOrO 060PYAOBaHNS, MOTPEGHOCTb
B MTaHNN JaTUYVIKOB.

PeweHue: Kabenu cepuii KPYUH®,
KPYNAH®, KPYNUHK®

PesynbraT: CtabunbHas pabota ACY T,
3almMTa OT MoMeX, HaJexHas nepegada
LaHHbIX 1 nuTaHns (PoE+).

«EONHBIN HXHNPUHIOBBIN MapTHEP AN 06ecneYvyeHns HageXHOCTI
BCEX CUCTEM KPUTNYECKON MHPPACTPYKTYPbI».

NOAOTBEPXOEHO OMNbITOM: OT «APKTVIK CIMIM-2» A0 «CWJ1bl CUBUPW»

OdodekTnBHOCTL 1 HagexHocTb pelweHnin HIMO «M3CK» noatBepxpaeTcd MHOMOMETHUM
OMbITOM MOCTaBOK Ha CaMble OTBETCTBEHHble 06bekTbl Poccun. Mpooykuma npegnpusatis
BK/lOUEHa B «PeeCTp poCCUinckoin NpoMbilLneHHo npogdykuun» MuHnpomTopra (cornacHo
MM PP Ne 719), uto odurumanbHO NOATBEPXAAET €€ POCCUINCKUI CTaTyC ANs Lenen nMnopTo-
3amMeLLeHus.

B pedepeHc-nncte komnaHum — dpnarmaHbl HedpTerazoBon 1 aHepreTuyeckonm otpacnen. Ka-
6enun HMO «M3CK» yxe ycrnewHo akcnayaTupyoTcs Ha NpoekTax C caMbiMy CYyPOBbIMU K-
MaTUYEeCKMN N MPON3BOACTBEHHBIMU YCNOBUSAMI B MUPE, Taknx Kak «ApkTuk CIMIM-2», «Boc-
Tok Onny, «Cuna Cubupn» n «dman CrM». 310 9BngeTcs NpakTU4YeckM NOATBEPXAEHEM
YHUKasbHbIX XapakKTepuncTuk, 3ageneHHbix B R&D. MNMpoaykuns Takxe ncnonb3lyeTcs Ha 4ecaT-
Kax HedTenepepabaTbiBaloWMX 1 razonepepabaTbiBalOLMX 3aBOOOB, BKYas PgasaHckui,
Owmckuin, MockoBckuia, Kynbbiwesckuin HIM3, Cyprytckuin n YcuHckun M3 n mHorrne gpyrime.
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MOJTHOE COOTBETCTBVE TPEBOBAHWSAM

Mpoaykuma HMO «M3CK» ceptnduumpoBaHa 1 COOTBETCTBYET TPeBOBaHUSM KIOYEBbIX
OTpacneBbiX CTaHOAPTOB, B TOM YMChe:

«  TexHu4yeckoro pernameHTa o TpeboBaHuSX NoxapHon 6esonacHocT (P3 Ne 123)

- TOCT IEC 60079-14-2013 (B3pbiBOONaCHbIE Cpefbl)

«  TexHuuyecknx pernameHToB «O 6€30MaCHOCTW HW3KOBONBTHOrO O6OPYAOBaHUS»
1 «O6 orpaHnYeHN NPUMEHEHNS OMacHbIX BELLLECTB»

«  OHwul «lMpaBuna 6e3onacHOCTN B HEDTAHOW 11 ra30BOI MPOMbILLIEHHOCTIY

« OHwuM «O6wume npaBmna B3pbIBO6E30MNacHOCTH...»

«  TOCT «O6Lwme TpeboBaHNs B 4aCTN CENCMOCTONKOCTI»

000 «HMO «M3CK»

AOPEC MockoBckas 061., . NMoponbek, yn. CesepHas, . 13
TENNEDOH  +7 (495) 004-08-98

E-MAIL info@npo-pzsk.ru

CAUT npo-pzsk.ru
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MEXOYHAPOOHbB WU GOPYM

SQNIEKTPUMECKUE CETH

BbIBOP NMPOPECCUOHANIBHOIO COOBLWECTBA

2026

17 - 19 HOA6pHA

A
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N/

29-1 MexxayHapoaHbIn GopyMm
«DJIEKTPUYECKUE CETU» -

MaclwTabHoe oTpac/ieBOE MeponpuUaTHue,
npeaocTasnsiolee ONTUMAJIbHbIE YCIOBUS
ON15 NPOABUKXEHMA NepenoBbIX
3HeproapPeKTUBHbIX U pecypcocbeperaioLmnx
TEXHOJIOTUIA, MOLOEPHU3ALUN U TEXHUYECKOTO

NEepPEBOOPYKEHNS SNEKTPOCETEBOrO BbICTOBOYHbIN KOMMAEKC
KOMMIEKCA, A TAKXKE COBEPLIEHCTBOBAHMS

«TUMUPA3EB LLIEHTP»
CUCTeMbl ynpdaB/eHUs 3JIeKTpu4eCKumMu
ceTamu MockBa, BepxHasa annes, 6Cl

K y4yacTu1io NnpuUrnawaioTcs HaOy4YHble, MPOEKTHbIE, CTPOUTE/IbHbIE, QKCMYATALMOHHbIE OPraHU3ALMn
anekTpoceTeBoro komnaekca POCCUU n gpyrux CTpPaAH, NPOU3BOAUTENN SNIEKTPOTEXHUYECKOIO
060pynoBAHUS, a/IeMeHTOB J13T, paspab6oTYUKK U MPOU3BOAUTENN CPEACTB ABTOMATU3ALMUM,
CBAI3M, AMATHOCTUKM O60PYAOBAHUSA, YYETA SNEKTPOIHEPTUN, PA3PABOTUMKHU

M NPOU3BOAUTENU NPOrPAMMHOro o6ecrneyeHus, 06pa3oBaATENbHbIE YYPEXXAEHMUS

n oTpacnesbie CMU

OpraHusaTop:
3A0 «DJIEKTPUYECKME CETU»

Ten. 8 (495) 245 07 27
e-mail: exhibit@expoelectroseti.ru

CkaHupyHnTe QR-koA
M npexoauTe Ha cant MOIC
https://expoel ectroseti.ru/

nEeT

OBbLEAVNHAEM
NMTUOEPOB
3HEPTETUYECKOM
OTPACIWN

19-21 maqa 2026

BK «Tummnpazes LleHTp»
MockBa

TEMNJ10 u SHEPTETUKA

HEAT & ELECTRO

MexayHapoaHas BbiCTaBKa 3HepreTuyeckoro obopynosaHusa
ANA TenNocHabXeHUsa U aNeKTporeHepauum Ha NPOMbILLIIEHHbIX
npeanpuaTUaX U MyHULMNANbHbIX 06BbeKTax

BECb CMEKTP OBOPYQOBAHME OAA BONbLIOM U MATOW SHEPIETUKMW:
OT NMPOEKTUPOBAHWA O CTRPOUTENLCTBA K MOOEPHMU3ALIMIA

i@
[s]
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CapaHckkabeAb « OnTuka

'K «ONTUKSIHEPIO»

'K «ONTUKIHEPIO»

KABEJIN-
JIATYUKN

MOHUTOPUHI COCTOAHUA
HedTAHbIX U ra30BbIX
Tpy6onposoaos

KAIWIA
TPVBUHPUBUﬂbI

BbICOKOT0 1ABIEHNA

NMpeaHa3HayeHbl AN9 A03UMPOBaHHOMN
noaayvm XMMUYECKMUX peareHToB
B CKBa)XUHbI

www.sarko.ru

Tpy6onpoBoabl KanuigapHbie
BbICOKOIO AaBJfieHUa NpUMEeHSIoTCS
B CKBaYXMHaX, OC/IOXXHEHHbIX 06pa3oBaHMeM
acdanbrocMononapadmHOBbIX OTIOXKEHUN,
BOOAOHE(PTAHHbIMU IMY/IbCUSIMU, OT/TIOXKEHUSIMU
cosfier u Kopposuu. NosBonaioT AOCTaBNATb BONMOKOHHO-ONTUYECKUNA
peareHT B HY)>XHYIO TOUKY CKBa)XUHbl B HEO6X0O4UMOM OATYMK METAHA
Konu4yecTtBe, TEM caMbiM yBeNIM4YMBasa BpeMda ee paboTbl.
MpepHasHavyeH gnsa onpegeneHus
AOB3pPbIBOOMNACHbIX KOHLEHTpPaUnm
MeTaHa B 30He nepexoaos
rasornpoBofoB Yepes XKesie3Hble oporm
M aBTOMarucTpanu. [laTumk cnocob6eH B
peXXnme peanbHOro BpeMeHu
onpeaenuTb HUYTOXXHO Manyto
KOHLUeHTpauuio MeTaHa (ot 0,016%)
B paguyce o 150 MeTpoB, a eTeKTop -
nepepaTtb MHPOpPMaLUIO NOCPEACTBOM
BO/TOKOHHO-OMNTUYECKOM JIMHUN
KOMMaHMU-onepaTopy TpybonpoBoaa.

BHyTpeHHSad, nogatowas Tpy6Ka MoXKeT 6biTb BbiMosIHEHa

KaK U3 MosiMepa, Tak U U3 Hep)KaBeloLlen cTanu.
ApMupoBaHMe NPOU3BOAUTCA CTallbHbIMU MPOBOSIOKAaMU UMK
BblICOKOMOAYNbHbIMU HUTSIMU. BHeLLHAa 060104Ka NofiMMepHas.

CoxpaHsaIoT paboToCcnocobHOCTb NMPU BbICOKUX TeMnepaTypax (ao +130°C).
MakcuManbHoe gaBneHue nogayvu XxXugkoctu - oo 50 MMa.

9 430016, Pecny6nmnka Moppgosuga, CapaHcK,
CtpouTtenbHasd 3l cTp. 1

O 8800 201-81-82

optic@sarko.ru

PACMPEOENEHHDbIU
BOJ/TIOKOHHO-OMNTUYECKUN
BUBPOAKYCTUYECKUA
KABENIb-OATYUK

MpenHasHaveH Ana NPoOTAXXeHHbIX
Tpy6onpoBOAHbIX TPAHCMOPTHbIX
cncrteM HedTU U rasa, B YaCTHOCTU
ona CucrteMbl O6Hapy)XXeHUa yTeuek
N KOHTpona akTuBHocTu (COYUKA).
JaHHbIN OaTYMK He YyBCTBUTESIEH K
no6bIM U3MEHEHUAM CBOMUCTB
YXUOKOCTU U HE 3aBUCUT OT
nepexoaHbIX NpoLEeccoB
Tpy6onpoBoga, NO3TOMY
onpepeneHue MecTa yTe4YKM Ha
ra3oBblX, YXUAKOCTHbIX U
MHoro¢gasHbIX TpybonpoBogax
NMPOUCXOAUT 6bICTPO U C BbICOKOM
TOUYHOCTbIO. TaK)XXe MOXKEeT 6bITb
NMPUMeHeH B CUCTeMaX KOHTpons
DOCTYyMa U oxpaHbl NepuMeTpa.

PACMPEOENEHHDbIA
BOJIOKOHHO-OMNTUYECKUN
KABENb-AATYUK UBMEHEHUA
TEMMEPATYPbI

MNpegHa3Ha4YeH Ang CUCTEM
MOHUTOPUHIA COCTOAHUSA HEPTAHbIX
M ra3oBbIX CKBaXXUH, BT.U. U C
60/bLUMM coAepPXKaHNEM
cepoBogopoaa, NarybHo
BNMAloLLEro Ha o60n104Ky Kabenq.
[JaHHble OaTYNKK Ha OCHOBe
KOHTpONSa TeMnepaTypHOro nonsa B
peXXmMMe MOHUTOPUHIA CKBaXXUHbI
obecneunBaloT UsSMepeHune
NpPaKTUYEeCKM BCEX MapaMeTpoB, TaK
WU UHaYe BNUSIOLWUX Ha ee
6e3aBapuUnHyIo paborTy.
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Kabenu cunosbie noBbILLEHHOW HAAE)XXHOCTHU
C npopuUNNPOBAHHBIM CEPALYHMKOM 0,66 KB 1 1 kB
TY 27.3213-040-63976268-2020

llanHble kabenu pa3paboraubl ¢ yuetoM Tpeboeanuid FTOCT P 58342-2019 u Texnuyeckoro pernaMenTa o
GesonacHocTi 060pyaosaHua ang paborel BO B3pbiBoONacHbIX cpepax [MocraHoenexue Mpasutensecrea
P® N 86 or 24,02.2010), peicTeyiowux HOPM 1 npasun noxapHoii 6esonacHocty [TOCT P 53315-2009) u

3KCNNyaTauuK BO B3pLIBOONACHLIX 30Hax scex knaccos” no MOCT IEC 60079-14-2013 u NY3.
" JABWCMT OT MAPKH H CNocoba npoknaxy Kabern

MAPKM: B3-ABBIHr(A)-LS, B3-BBIHr(A)-LS, B3-ABBI3ur(A)-LS, Ba-BBI3ur(A)-LS, ABELLeHr[A)-LS,
BELLUgHr(A)-LS, B3-BBIur(A)}-FRLS, Ba-BBIHr(A)-FRLS, B3-BBI3ur(A)-FRLS

NPEMMYLLECTBA:

YnaponpouxocTb OrHecToRKoCTL
CedcMOCTOWKOCTD

COEPA NMPUMEHEHMA: xuMuyeckan u HedTexumuyeckas NpoMbilineHHocTb (B TuY. HedTe-
W rasonepepabarTbiBaloluue 3aBofbl), aTOMHbIE CTAHLUWM, METPO, YroNbHbIe WAaXThl, Be3fe, rae
roployYde rassl ¥ BOCNA3AMEHAOWMECS Napbl BLIAENAKTCA BO BpeMs NPOM3BOACTEA,
TPAHCNOPTUPOBKHM, XPAHEHMUS.

Huskoe gbiMo-
M ra3oBbiieNeHue

Bapbieobe3sonacHocTe . !l'nuﬁt:mn MOHTaXa

KABEJIN B3: HAAEXXHOCTb U BE3OINACHOCTDb
B 9KCTPEMAIJIbHbIX YCJTOBUSAX

000 «BM-KABEJ1b» — coBpeMeHHOE poCcCUnckoe npegnpusatue, Bxogswee B Mpynny
Komnanuin «OMNTUKSHEPIO». Ewie Ha cTtagun cTpouTenbCTBa 3aBOf 3agyMbIBasiCa Kak
nepenosas NPoOM3BOACTBEHHAA NoLWanKa, HaueneHHas He TONbKO Ha BbINyCK TpaguLMoH-
HOW KabenbHO-NPOBOAHNKOBOW NPOAYKLUN, HO 1 Ha pa3paboTKy MHHOBALMOHHbIX MMMOpP-
TOo3aMeLLatoLLMX PELLEHNIA.

Cnepyst ocHoBHbIM npuHUmnam passutus K «ONTUKSHEPIO» — nHHoBaunn, gusep-
cudpmkaums, nmnoptodameryeHne, — OO0 «OM-KABEJSIb» nmocTossHHO coOBepLUeHCTBYET
TEXHONOMMYECKME NPOLLECCHI, PACLUNMPSET aCCOPTUMEHT U CO3HaeT NPOLYKLMIO, OTBEYato-
LYK CTPOrMM OTpacneBbiM cTaHAapTam. ApKumM NpuMEPOM Takoro nogxoa cranm B3pbl-
BoOe3onacHble kabenu «B3», paspaboTaHHble 1S 9KCryaTaumm B 3KCTPeMalbHbIX YCIO-
BUSIX.

TpagMuMOHHO BO B3PbIBOOMACHbBIX 30HAX MCMOfb3oBanvcb kabenu BBl pasnnyHbix
WCMNOMHEHN, KOTOPbIE (DaKTUYECKN HE SABASINNCH HN B3PbIBO6E30MAaCcHbIMN, HX cneumnanm-
31POBaHHLIMU, HU FEPMETUYHBbIMU A1 MPUMEHEHUS B U30AUPOBaHHbIX NoMeLeHnax. K nx
OCHOBHbIM HEQOCTATKaM MOXXHO OTHECTU HU3KYIO MEXaHNYECKYH MPOYHOCTb N30ASLMN TO-
KOMPOBOASALLMX XKW U MSIOX0e 3arnosfiHEHNE LeHTpanbHON 4acTu.

3aBop, «3M-KABEJIb» ycnelHo pelwwwnn 3Ty 3agady W Hanagun npousBoACcTBO OrHe-
CTOWNKMX B3PbIBO3ALUNLLEHHBIX CUSIOBLIX Kabenen «B3». OcHoBHasa 06nacTb NPpUMEHeHns —
cBepxonacHble cpefpl: aTOMHbIE CTaHUUKU, HEPTEXUMMYECKME 3aBOLbI, YrOMbHbIE LIAXThI,
CencMoonacHble panoHbl, a TakXKe MecTa C MaccoBbIM npebbiBaHNEM ft0gen (METPO, X/4
1 aspoBOK3asbl, CTAAMOHbI U Op.).

PaspaboTka HOBOW KOHCTPYKLUN U3Ha4anbHO NpoBoannack ¢ ydetom tpebosanuin FOCT
P 58342-2019 n TexHn4eckoro pernameHta o 6esonacHocT 06opynoBaHns ons paboThbl BO
B3pbiBOONacHbIx cpepnax (MoctaHosneHue MNMpasutensctea PP Ne86 o1 24.02.2010), oencT-
BYIOLLMX HOPM 1 npasun noxxapHon 6eszonacHocty (FTOCT P 53315-2009) n akcnnyataumm
BO B3pblBOONacHbIX 3oHax Bcex knaccos rno FOCT IEC 60079-14-2013 v MY3. JaHHbIl Ka-
6enb npollen Bce HeOOXooUMbIE UCMbITaHNS 1 NOMYYN cepTudurKaTbl, NOSTBEPKAAKOLLME
ero 6e30nacHOCTb 1 COOTBETCTBME OTPAaC/eBbIM CTaHOapPTaM.

B kabene «B3» npyMeHeH LeHTpanbHbIn MPodgnanpoBaHHbI N30NALNOHHDBIA SNIEMEHT,
KOTOpPbIN HECET DYHKLMIO OOMONHUTENIbHON MEXaHWYECKOW U 3IEKTPUYECKON N30ASLMN,
a Tak>Ke 3arnosiHAET BCE NPOCTPAHCTBO MEXAY >XUilaMu N B LIEHTPE CKPYYEHHOIO cepaey-
HuKa. CEKUMOHHbIN 3/IEMEHT FaCUT MEXaAHUYECKYHO Harpy3Ky, BO3AENCTBYHOLLYIO Ha U30-
nauunio, n 6onee HageXXHO MEXaHNYECKUN 1N INEKTPUYECKN 3allmaeT OT 3amblKaHus npu
BHELLHEM BO30eNCTBMU. KOHCTPYKLUNSA OrHECTONKINX Kabenen obecneyvmBaeT BbICOKMI Npe-
aen noxkapocTtonkocTtu (oo 180 muH npu Temnepatype 750-800 °C v He meHee 120 MUH npun
Temnepartype 830-870 °C) ogHOBPEMEHHO C MEXAHMYECKMM yOapOoM, NMpu 3TOM COXpaHsis
paboToCNOCOBHOCTL IMHUN B 9KCTPEMASIbHbIX YCNOBUSIX.

Kpome aToro, ncnonb3oBaHne LEHTPanbHOro NpouInpoOBaHHOIO CEKLNOHHOIO afe-
MEHTa MO3BONAET MOJSIHOCTBI 3aMnOSIHUTbL MPOCTPAHCTBO MEXAY >Kunamu, 4TO npeno-
TBpaLLaeT BO3MOXHOCTb «3akadMBaHus» WU BOBJSIEYEHUSA BHYTPb KOHCTPYKUMW rasos,
NOTEHUMAaNbHO Bbi3biBaOLWLMX B3pbiB. Kabenb CTOEK K BO3OENCTBUIO 3EMETPACEHUSA UH-
TEHCUBHOCTbBIO 0 9 6annoB Npu YPOBHE YCTAHOBKW HaL, Hy/1eBO OTMETKOM Ao 50 MeTpoB.

Mo Bawemy 3anpocy kabesb «B3» gONONHUTENIBHO MOXXET COAEP)KaTbh SKPaH U3 Meg-
HOM (POSIBIM NN MEOHON NIEHTbI, BPOHI0 U3 OLMHKOBAHHbLIX CTaslbHbIX NPOBOJIOK U ABYX
CTalIbHbIX JIEHT.

BbiGupas kabenn cunoBbie NOBbILLEHHON HAAEXXHOCTU C NPOPUINPOBaHHbIM Cep-
nevyHukom «B3» ot 3aBoga «OM-KABEJIb», Bbl nonyyaeTe HageXXHoe n 6e3onacHoe
pelwieHne ans KpUTM4eCKN BaXKHbIX 06 bEeKTOB.
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FPYNNA KOMMNDAHUM

ONTUKIHEPTO

opticenergo.ru

8 (8342) 22-23-11

www.em-kat.ru

(ko

CapaHckkabeas - OnTtuka

NPON3BOACTBO U PEANU3ALIUA
BOJTOKOHHO-OMTUYECKMX
KABENEN

+7 8342 473-813
[ sarko.ru__

KOMMNEKCHBIE MOCTABKHU

ana J13N v BOJIC

S\
3M-KABE/Tb
T

NPON3BOACTBO U PEANTU3ALIUA
KABE/NbHO-NPOBOHNKOBON
nPoaykUun

+7 800 100-99-44

CAPMAT

NNHEAHAS APMATYPA

NPOM3BOACTBO U PEAJIU3ALINA
CMUPANbHOI APMATYPbI
ans J13M n BOJIC

+7 8342 48-09-28
[ sarmatura.ru_

FK “ONTUK3IHEPIO”

[PON3BO/CTBO

MACOHHOI0

ABTOMaTU3UpPOBAHHAA (IJOPHBBD'-IHESI NIUHUA NO TeXHONoruu /11 v

Nutsé no rasuduumpyembim mogenam (/1FM) - cnoco6 nonyyeHUs OTNMBOK, MCNONbL3YIOLWIA
MmatepMana, KOTOpbii rasuduyupyerca

Mopenb, W3rOTOBNEHHYID M3

pacnnasneHHoro MeTanna B NUTenHyo dopmy.
Npeumywecrea metopa fINM: BbICOKas TOYHOCTb U KAYeCTBO NOBEPXHOCTEH OTNUBOK.

MACCA: o7 300 1p 210 150 K
TONLUMHA CTEHOK : 0T 5 MM

TOYHOCTH OTNHBKM :
TOCT P 53464-2009 o 7 kn

000 «3M-KAT»

430006, Pecny6nuka MoppgoBus,
CapaHcx, yn. 2-a MpombliunexHan, 10A
8 (8342) 22-23-1, 22-24-94

a.urazov@em-kat.ru

HANHYME KBANHOUKALMA
B OB/IACTH NIPOEKTHPOBAHHS
W KOHCTPYMPOBAHMA

W TEPMMYECKOWA OBPABOTKH

Bl

npu 3anueke



19-21 oktab6psa 2026
Mockea, MBL| «Hpokyc 3xcno»

25-a MexayHapoaHas BbiCTaBKa
«Hacocbl. Komnpeccopsbl. Apmatypa. [lpuBoabl 1 ABUraTenu»

Haly afipeca:

r. MOCkBA
yn. MAcHuLUKas 24 /7
CTP. 3, a1aX 3, NOMELLeHue I
KoMHaTa 11, 12

+7 (499) 398-04-50

e

r. Camapa
npocnekT Kapna Mapkca
0. 2495

yBenu4bTe NpHBNEKHTE @ paclHpsTe AR Rt
o6bem npofam HOBbIX HKNHEHTOB reorpaduio cbita +] {\HHN 170-18-55

Oprasamops

[ﬂ GLELL) =aPAITH 3a6pOoHMPYITE CTEH/ Ha PCVEXpo.ru



TeXHUUBCKWIA ay auT
Paccne0BaHUe TeXHUUBCKUX NPUUKH aBapuit

[POMbILLNEHHBIA ANbMUHK3M

PELLBHWE YHUKANbHDIX TEXHAUBCKNX 3a4auy

Bbie3 aHble paboThl

KOMMAEKE ycnyr no ontuMmn3atiig u
YBENUUBHNH) MEXXPEMOHTHOro npobera

Ayt CYNB

JKCNepTHbIA Noaxon
Pa3paboTka it ycTaHOBKA CUCTEM

KOMIMEKCHOTO AWArHoOCTWUYECKOro W
KOPPO3WOHHOI0 MOHWTOPWAIG

VHHOBALIMOHHDIE PBLIBHWA

OLEHKa pUCKOB

yenyri nabopatopuu HepaspyLwaroLLero
KOHTPONA

Web: aegis-rus.com

E-mail: aegis-rus@aegis-rus.com

B KpynHbIX NpoeKTax opraHn3auma 0becneusBaeT 0,HOBPEMEHHYH paboty A0 13
aKYCTMKO-3MUCCUOHHbIX cucTem (bonee 400 kaHanoB), TOrOa Kak CTaHaapTHaA
0Tpacnesaa npakTika npejnonaraeT Mcnonb3oBaHne He bonee AByX A3-CUCTEM
(64 kaHanoB). Takon Nofxo/, NO3BOMSAET CYLWECTBEHHO NOBbICUTH [,0CTOBEPHOCTb
W ONepPaTMBHOCTb KOHTPONA, 00ECcneunMBas NOMHOTY 0XBata KpYMHOrabaputHbIX W
NPOTAXEHHbIX 0ObEKTOB. Peann3yemble pPeLieHna cnocobcTBYHT MOBbILIEHUH)

HaneXxHocT 1 Be3onacHocTM  gkcnnyatauuu  KPUTMUBCKM — BaXXHOrO
TEXHOMOrueckoro 0bopyn.0BaHus.
Peanu3auns MacLUTabHoro MpoekTa Mno BHEL,PEHNHD

ABTOMATV31POBAHHON CUCTEMbI MOHUTOPUHIA TEXHWUYECKOr0 COCTOAHMSA
Ina 000pyooBaHMS  KPYMHEWIWen B CTpaHe ra3oL00bIBAHOLLEN
Komnaxuu. B pamkax pabor npemycMOTpeHa He TONMbKO YCTAHOBKA
COBPEMEHHOTO 000pYy[0BAHMA, HO W OCYLLECTBMIEHWE KOMMNNEKCa
MEpONPpUATUIA N0 TEXHWUECKOMY NEpPEBOOPY)XEHWH) CYLLECTBYHOLLMX
MOLLLHOCTEN. [LaHHbIA NPOEKT HANpPaBMeH Ha MOBbILEHWE HALEXHOCTH
1 3hheKTUBHOCTYW K/HOUEBbIX AKTUBOB ra30B0iA OTPAC/N.

B 2024 rofy KoMnNaHua 3aknrouuna O0Ar0CPOUHbIA [L0roBOP MO OCHALLEHWH)
CUCTEMAMK  KOMMMEKCHOr0  OMAarHOCTWUECKOr0  MOHMTOpPWHIa  LLararoLLero
9KCKaBAaTopa ropHo-4,00bIBAOLLEN NPOMbILLINEHHOCT UHOMK. HA TEKYLLMIA MOMEHT
WAET YCNEeLHoe BHeLPEHUE 1 akennyataumua cMCTEM MOHUTOPUHIA, NO3BONAHOLLNX
B PEXMME peanbHoro BPEMEHM KOHTPONMPOBATb TEXHWUECKOE COCTOAHME
METannokoHCTpykLmiA 31L-20/90.

Mpy BbIMOMHEHMM PaboT  UCMONMb3YHITCA YHUKANMbHbIE TEXHOMOrUK,
0CHOB@HHbIE HA METOAE AKYCTWUECKOW 3MMCCWM, KOTOPbIA Haubonee
a[eKBaTHO OLEHVBAET TEXHWUECKOE COCTOAHME 3KCMNyaTupyHLLerocs
060py,0BaHMA. Pa3paboTaHHble ¥ 3alLWLLEHHbIE NATEHTaMK PeLLeHuMs
HanpaBMeHbl  HA  MOBbIWEHWE  HAOEXHOCTW  000py.n.0BaHMUA,
0becneunBan Nepexom, K NpoakTUBHOW CTpaTerun ero obcnyXxuBaHus
M0 (aKTUUECKOMY TEXHUUECKOMY COCTOAHMHD.

B 2025 rofoy 3asepwwnoch BHenspewue CKIOM (CuCTeM  KOMMNEKCHOMO
JINarHoCTNUECKOr0 MOHUTOPUHIA) TEXHOOMMUECKMX TPYBONpPOBOLOB HA YCTAHOBKE
HechTenepepabatbiBarOLLEro 3aBo4a M0 MOMHOCTbH) OTEUECTBEHHOMY MPOEKTY,
KOTOPbIA BKNHOUAN B CE6S NOMHbIA LiMKN 0T pa3paboTky TEXHWUECKMX PELLeHWA 00
HEenocpeaCTBEHHOM apanTtauMM K 3kcnnyatauuoHHbIM - napameTpam.  CKIOM
No3BONAET OLEHWBATb (DAKTMUEBCKOE TEXHWUECKOE COCTOSAHWE, PEerucTpupoBath
OTKMOHEHWA 1 hKCMPOBATh NPOLLECChI, BNUAHOLLINE HA BO3HWKHOBEHWE 11 PA3BUTHE
JIEDeKTOB B 0BbEKTE KOHTPONA.
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OKOHOMUYECKNI apdekT

OT BHegpeHnNs TEXHONOrin

n obopynoBaHna komnaHum EBHAT
Ha NPeanpuaTNEGX TONNNBHO-OHEPreTUYEeCKOro
komnnekca (TOK) Pecnybnukn TatapcTaH

ABTOpBI:

Ty3oeckas Examepuna Bnaoumuposena
Ty3oecxuii Huxonaii Anexcanopoeuu
Kono6osa Anéna Banepvesna

AHHOTaNUA

B crarbe mpepcTaBieH aHaIM3 9KOHOMIYECKOI 3P PeKTUBHOCTI BHEAPEHNUS CTPYIHbIX [TepeMeln-
Baromux ycrpoiicts YIIC-EBHAT na xpynuerimmx npepnpuarusax TOK Pecy6muxu Tatapcran. Ha oc-
HOBE Pe3y/bTaTOB OINBITHO-IIPOMBILIJIEHHBIX UCIIBITAHNIA, IPOBENEHHBIX Ha pesepByapax PBCII-4600 n
PBCII-20000 ITAO AHK «bamnedTb», faHHbIE afallTHPOBAHbI /IS YCIOBUI K/IIOYEBBIX MTPeRIPUATII
PT. ITokasaHo, YTO NMpUMEHEHNE TEXHOIOTMN MO3BOJIsIET COKPATUTh 0OpasoBaHme ocagka Ha 70-95%,
06ecreuTh OJHOPOSHOCTD HePTU M IPeJOTBPaTUTb IOTEPU ChIPbsl. BBHIIONTHEHD! pacY€ThI MPAMBIX U
KOCBEHHBIX 9KOHOMIYECKNUX 3 eKTOB, OIpeneneHbl CPOKY OKYIaeMOCTI MHBecTULmil. PekoMeHoBa-
HBI IIPMOPUTETHDIE HAallpaBIeHNA BHefipeHns TexHonoruti EBHAT B pernowne.

Knrouesble cioBa: cTpyiiHOe ITepeMellBaHNE, PE3EPBYAPHDIN IAPK, IPEJOTBPALeHIe 0CafiKa, KO-
Hommueckuit apdext, YIIC-EBHAT, npennpusarus TOK, Pecnybnnka Tarapcras.

1. BBeienue

Kommanus «<EBHAT» (OOO «EBHAT») siBisiercst pa3paboTIMKOM 1 IIPOU3BOMINTEIEM NHHOBA-
LIMOHHOTO 000pYOBaHNUA JIsI HepTera3oBoll OTpacin, Clelaausupysch Ha pellleHUAX B 00/1acTu Iie-
peMelnBaHus KUAKUX Cpell, pefoTBpaleHnss 00pasoBaHms ocaika 1 obecriedeHysi OGHOPOFHOCTH
IPOAYKLMY B pe3epByapHbIX mapkax. Kimodesas paspaboTka — CTpyiiHbIe IIepeMelInBalollie YCTPOli-
crBa cepun YIIC-EBHAT, KoTOpble MHTETPUPYIOTCA B CyLIECTBYIOLME CUCTEMBI MpUEMa U BBIgAYM
MPOAYKTA, VICIIO/Nb3Ys S9HEPTUIO IIOTOKA HACOCHOTO 000py/i0BaHMsA. BBICOKMIT yPOBEHD HOBEPUs K TeX-
HOJIOTYSIM KOMIIAHMY [TOATBEPSKAAETCSI MeKIYHAPOLHBIM OIBITOM: MHAMIICKOI HePTSIHOI KOMIIaHMel
ObLI IPOBEAEH TeH iep Ha BBIOOP U pa3pabOTKy TEXHOIOIMM IIPEefOTBpallieH s 00pa3oBaHNs 0CafKa, 110
pesynbpTaTaM KOTOPOTo GBUIO OZOOpEeHO BHEApEHe TEXHMYECKNX pelleHnil U paspaboTOK KOMIIAaHUN
EBHAT.

AKTyaJIbHOCTb BHeLpeHMs Takux TexHonmormii pisa npepnpuaruii TOK Pecnybmuku Tarapcran
006ycoByIeHa pAXOM (aKTOpOB:

1. BpicoKuit M3HOC pe3epByapHOro MapKa U HaKOIUIEHNe 3HaUMTeNbHBIX 00bEMOB ocanka (6osee
5% oT 0O6béMa pedepByapa), 4YTO IPUBOAUT K IIOTEPSIM CBIPbsI U COKPALIEHNIO ITOIe3HOr0 00bEMa pesep-
Byapa.

2. Heo6x0qyIMOCTb IOBBIMIEHNSI TOYHOCTHU YI€TA 1 COXPAaHEHVsI KaueCcTBa TOBAPHOI IPORYKIIUI,
0COOEHHO B YC/IOBMAX BOBJICUEHS B IepepabOTKy TPYAHOU3BIEKAeMbIX Y BBICOKOBA3KIX COPTOB HePTH.

3. OKonmornyeckue TpebOBaHMA U TPeOOBAHMS IIPOMBILIEHHOI 6€30IIaCHOCTY, CBsI3aHHBIE C 3a-
YJCTKOII pe3epByapoB U yTHIN3aIVeil Ocafika.

ITensb craTby — OLiCHKA 9KOHOMIYECKOro 3¢ deKTa OT IOTEHIaTbHOTO BHEPEHU 000PyLOBaHNIS
EBHAT na xpynneiimux npegnpuarusax TOK Pecrry6nuku Tarapcran.
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1. IlpoaHanusupoBaTh pe3ynbTaThl MIPOMBbIITeHHbIX ucnbiTaunit YIIC-EBHAT.

2. BeIABUTD KTI0UeBble IPOO/IeMbl XpaHEHMsI Y epepabOTKI >KUJIKUX IIPOAYKTOB Ha IPEAIPUATUAX
PT.

3. PaccunTatThb A KaXXAOTO MPeAIpUATHS IpsAMble I KOCBEHHble 5KOHOMIYECKe BBITOMIbI OT BHe-
IpeHMus.

4. OnpefenmuTb CPOKM OKYIIAEMOCTH U JaTh PEeKOMEH AN,

MeTtopmonorus OueHKN 6asypyercs Ha GaHHBIX NPEFOCTABICHHBIX OTYETOB (CHIDKEHME OCafKa,
9HeproadHeKTUBHOCTD, COXpaHeHNe KayecTBa), a TAK)Ke Ha OTKPBITHIX OTPACIEBbIX JAHHBIX O IIOTEPSIX,
tapudax u croumocty 06opynoBanys. OCHOBHBIE PACYEThI BHIIIOTHEHBI C ICIIOIb30BAaHIEM METO/IOB -
CKOHTMPOBAHM JeHEXXHbIX TIOTOKOB U CPAaBHUTENbHOTO aHAIN3A «[JO» U «II0C/Ie» BHEIPEHM L.

2. O630p xpynHeimux npegupuaruii T9Ka Pecny6nuknu Tatapcran

Iist anammusa 6bUIM OTOOPAHBI 7 KITIOUEBBIX IPERTIPUATHUI, GOPMUPYIOIINX OCHOBY TOIUIMBHO-9HEP-
reTUYecKOro KoMIuiekca pernoHa. Kpurepusimm ot6opa siBIsmuch 00bEMbI epepaboTKiL, pojib B PETHO-
HAIbHOI MHQPACTPYKTYpe U Ha/Mu4Iue IpobyIeM, CBI3AHHBIX C XpaHEHNeM XKUAKNX IIPORYKTOB. B Tabmu-
e 1 mpemcTaBIeHbl OCHOBHBIE CBEfIEHMA O IPefIpUATUAX.

Tabnuya 1. Knouesvie npeonpusmus, TOK Pecnybauxu Tamapcman

ITonnoe
Ne MecTononoxeHme OcHOBHasA cenyaIn3ans Jonsa/pons B pernone
HaNIMEHOBaHMe
OcHoBHOI1
ITAO «TatHe(dTb» Jo6sr4a HedTH, HepepaboTKa
L L. Ulamsa I. AIbMeTbeBCK (TAHEKO), nedprecepsuc HEJIpOIIO/Ib30BaTE/b,
R ’ P 6oree 80% mobsrun B PT
Iny6okas mepepaboTka Kpymnneitmmit HI13 8 PT,
2 | AO «TAHEKO» r. Hiksexamck A pep Py ’
HedTH, HedTeXMMIS MOIIIHOCTD ~8 MJIH T/TO,
ITepepaboTKa TDKEIBIX OCTATKOB
HeperoHKy Hed T, IPON3BOLCTBO Opnux 13 MupEepos
3 | AO «TAVN®-HK» r. Hixzekamck P o, mp A A AP
0eH31HOB, Ma3yTa, BAKYYMHOTO HedrenepepaboTKI
rasoiist, CMa304YHbIe MacyIa
[Torpebrenne
ITAO Hedtexumus (cuHTeTHYeCKME pe
4 r. Hixaekamck MPOKOIT Pppakium
«HimxaexaMckHeQTeX1M» KayJyKU, I/TACTUKN)
YI/IEBOOPOLOB
Hedrexnmusa (nmonmatunexn Kpymneitmmit IponsBoguTeNnb
5 | OO0 «Kaszanpoprcuares» r. Kasanp b ( ’ by b A
¢eHor, aneToH) monumepos B PT
CrienansupoBaHHOe
IIponssopcTBO Macern,
6 | AO «Haduc Kocmernke» r. Kasaup . HoTpeb/IeHre Maces
[IAB, 6BITOBOI XMUN
U CBIPbs
Kaszanckas TOII-1,
7 | T2, TOI3 r. Kasaup, TertoBast 1 9/meKTpudecKas IToTpebnenne Masyra,
; r. Ha6. Yenmust 9Heprus Ta30MIA, YA
(AO «Taranepro»)

KnroueBbie mpo6reMbl XpaHeHN:A U epepaboTKu:

» Tarned1n, TAHEKO, TAN®-HK: HepaBHOMEpPHOCTDb KauecTBa HepTH MpY MPpUEMKe Pa3HBIX
IapTHii HETaTMBHO CKAa3bIBaeTCSA Ha IpoIiecce mepepaboTKi, 00béMe 1 KayecTBe BBIITyCKaeMOo-
ro npoaykra. Hakomnenne ocanka (Hedrenvrama) B pesepyapax (PBC), Bblcoknme 3aTpathl Ha
3aYNCTKY U YTUIN3AINIO OTXOMOB.

* Hedrexummyeckue mpegnpuATHA: HeoOXOAMMOCTb HOJiEPKaHUA OFHOPOJHOCTM CBHIPbA
(mmpoxas Qpaxuus yrieBogoposoOB, KUAKME IPOAYKThI MMPOIN3a) It CTAOMIBHON paboThI
TEXHO/IOTMIECKMX YCTAaHOBOK.

* TOII: xpaHeHMe MasyTa, KOTOPbIil CKIOHEH K PacCIOCHNIO U 0CafIKO0OPa30BaHMIO, UTO IPUBO-
T K 3a6MBaHMI0 POPCYHOK U IOBBILIEHHOMY MI3HOCY 000PYIOBaHMA.

3. AHanu3 npuMeHnMocTy TexHonornmit EBHAT

Texuomnorns YIIC-EBHAT mpepncrasmsier co60it CTPYITHO-9)KEKTOPHYIO CUCTEMY, MOHTUPYEMYIO Ha
naTpyboK BXOfa MPOAYKTa B pesepByap. IIpyHIMI IeliCTBYL: UCIIONb30BaHME S9HEPIMH TIOTOKA 3aKauN-
BaeMOTro IPOYKTA [/IS CO3aHMA LVMPKY/LALMOHHBIX IOTOKOB, 00eCIIeYMBaOIX IOfiepyKaHye IPOAYK-
Ta B OJJHOPOZHOM IOMOTE€HHOM COCTOSTHMM, ¥ IIPe[JOTBpALIAoNuX obpasoBaHue ocanka (HedTernama)
VI HEKOHIMILIVIOHHOTO CTIOSI.
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3.1. laHHbBIEe ONBITHO-NIPOMBINUIEHHBIX McnbITaHmit ycrpoiictBa YIIC-EBHAT

Cormacuo oruéram (PBCII-4600 Ne351, PBCII-20000 Ne304) [1, 2]:

* InanasonaddexrnBHoii paborsl ycrpoiictBa YIIC-EBHAT: YcrpoiicTBO nepeMernBaroiiee
crpyitHoe YIIC-EBHAT o6ecrieunBaer kauecTBEHHOE IlepeMellBaHue OCTyNaomeil HedTn
C HaxXofjAIIelics B pe3epByape Ipy COOMIONEeHNN PACYETHBIX TapaMeTPOB IPOV3BOAUTEIbHOCTI
Hacoca: yis pesepyapa PBCIT-4600 Ne351 — ot 280 o 650 m*/4; jist pesepyapa PBCIT-20000

Ne304 - ot 500 M>/4.

o CHIDKeHMe pa3nuumii INIOTHOCTHU 10 cnoAM: ¢ 17,9 ex. go 0,2-1,3 efi. moc/ie epeMelInBaHNA
ycrporictBoMm YIIC-EBHAT. Pe3ynbrarsl 3aMepoB IO C/IOSIM TIPYMBEfIeHbI B TabmmIjax 2—4.

Tabnuya 2. [Inomuocmoe u memnepamypa nepmu 6 PBCII 4600 Ne351 6e3 nepemeusu6anus

* CTaOWIbHOCTD IMPOAYKTA: HAIOTHEHME pesep-
Byapa pas3/IMYHBIMU IMApTUAMYU HedTu B paccunm-
TaHHOM [IMalla30He IPOU3BOAUTE/IBHOCTH Hacoca
NPUJAET TPOAYKTY OLHOPOJSHOCTb U cTabnIb-
HOCTb. IIpy Haro/THeHNN Yepes YCTPOICTBO IMPO-
IYKT COXpaHseT CTabuIbHOCTb [0 17 cyrok. Bes
IepeMeNINBaHNA He(l)Tb CTAaHOBUTCA HEOJHOPONI -
HOII (pasmume 5 e.) Ha 5 CyTKM CTQTMYECKOTO

XpaHE€HUA.

* OTcyrcTBHe OCafKa: B 000MX OTYETaX KOHCTa-
TUPOBAHO OTCYTCTBYE NPM3HAKOB 0OpasoBaHMUsA
OcCaJika B TeueHe eproya UCIIbITaHui (2,5 ropia).

o = ocagos. paCcCRoeHse FhoCreg = D sDpOIFES DD,
OCAD0s STCYTCTIGT

BpicoTa, MM Paccroanne ITInmoTHOCTD, Temmneparypa,
3
(Brcora 6asosas 11505) OT /iHa, MM L Ta6nuya 5. Coomeemcmeue nompebrocmsam npednpusmuii PT
4700 6805 853,4 17,5
5700 5805 853,3 17,4 IIpegnpusarne IIpennaraemoe penrenue Osxupmaemsrii 3¢ ekt
6700 4805 853,3 17,4 CHiDKeHMe HoTepb HeTI OT eCTeCTBEHHON YObUIN,
00 330 3533 173 YIIC-EBHAT na pesepByapax HOBbIIIEHIIe TOYHOCTH Y4€Ta, IpefoTBpalleHne 0bpa-
77 > 23, 7 TatHedTH (FO6BIUA) TOBapHOI HePTU 30BaHIe OCafika HeTelUTaMa, cMeleHne (ycpegHeHue)
8700 2805 853,5 16,9 (PBC 5000-20000 m?) PasHOCOPTHOIT HeTH B pe3epByape, COXpaHeHNe
9700 1805 867.9 168 KadecTBa HeTH BO BcéM 00BbéMe PBC
IToaroToBKa — ycpeHeHMe CTabMIM3aIMU ChIPbS Mepef
10700 805 870,3 16,8 57I0Y-ABT,
11400 105 871,3 16,7 VIIC-EBHAT Ha chipbenbix CoKpalleH1e ToTepb 00béMa HedTH B BIAe OCaaKa,
PasHuia Mexxiy Makc/MIH. 3HaUeHVEM 17,9 0,8 TAHEKO, TAU®-HK U IIPOMEKYTOUHBIX pe3epByapax CHIDKEHNE 3aTpaT Ha 3a4MCTKY,

Tabnuya 3. [Inomuocmo u memnepamypa nedpmu 6 PBCII 4600 Ne351 nocne nepemeuiti6anus

(MasyT, BaKyyMHBIII Ta3011/b)

COKpallleH1ie BpeMeHN Ha [TACIOPTU3NLIO TOTOBOTO
IPOJYKTA 33 CUET CMelIeHNsA KOMIIOHEHTOB B PEeXXIMe
HAIIOTHEH VS pe3epByapa,

yMeHblIIeHMe 3a0MBaHUA TEIVI00OMEHHIKOB

BricoTa, MM Paccroanue IInorHOCTD, Temmeparypa, - YIIC-EBHAT Ha pesepyapax
(BI)ICOTa 6a30Baﬂ 1 1505) OT [IHa, MM KI‘/M3 oC MX(HeKaMCKHe¢TeXMM, s H_ICDHY, KUKUX IIPOJYKTOB HOJI,ZEep)KaHI/IC OIHOPOJTHOCTM ChbIPbA J/IA INPOIMN3HBIX
Kasaﬂboprcmnes IIe4en, CHMKECHINE PI/ICKa KOKCOO6paSOBaHI/IH
4700 6805 895,5 10 [Hponnsa
5700 5805 895,4 9,9 Hadmc Kocmernke YIIC-EBHAT na pesepsyapax [IpemorBpamenne paccnioeHu MacAHbIX dpakumit,
1A Macen TIOBBILIEHNE Ka4e€CTBA TOTOBOM ITPOAYKIINN
6700 4805 89,2 28 YIIC-EBHAT na MasyTHBIX CHIDKeHMe 3aTpaT Ha IIPOTIApKy U 3a4UCTKY, obecrede
7700 3805 895,1 9,8 e gpio (I pesepByapax " Hie CTabMIbHO BA3KOCTI MaS;Ta npu clelraﬂmm
8700 2805 894,9 9,6
9700 1805 894,7 9,5 4. Pacyér sxoHOMMYecKOTO0 3¢ PeKTa
10700 305 8945 95 4.1. VicxopHble JaHHBIE I PACYETOB (HA OCHOBE OTYETOB)
d d * ITorepmot ocagka: 10 0,025% ot mocTymnaromieit Hep Ty B MecA1] (110 JaHHBIM 0T4éTa [1] 1 B coOT-
11400 105 894,2 91 BETCTBMM C HOPMaMM eCTeCTBEHHOI! YObIIM, ycTaHOBIeHHbIMY [Ipnkasom Munanepro Poccun
Pasunua MeX iy Makc/MUH. 3HaYeHMeM 1,3 0,9 Ne 514 [5] pna vedtm m Ne 515 [6] g HepTeTpOAYKTOB).

» Cokpainenne morepb: 70-95% (mpumem KoHcepBaTUBHOe 3HaueHue 70% M1 pacyéra).
 Crommoctb Hedprum: 40 000 py6./T (ycpenuénnas nena Urals ¢ yuéToM TpaHCIIOPTHOTO I7I€Ya).

Tabnuya 4. [Inomnocme u memnepamypa ve¢pmu 6 PBCIT 20 000 Ne304 nocrne nepemeiu8anus
* CronMocTb 3a4ncTKN 1 pesepByapa: 2,5-3 MIH py6. (BKIIOYAs YTWIM3ALNIO OTXOJOB); [

BoicoTa, MM Paccrosiaue IInoTHOCTD, Temmeparypa, Ma3yTHBIX pe3epByapoB — 4 M/IH py6. B CBSI3M C TIOBBIIIEHHOI CTTOKHOCTHIO PabOT.
(BopicoTa 6a3oBasa 12860) OT fHAa, MM Kr/m? °C » Cronmoctp obopynoBannsa YIIC-EBHAT: nns PBC-5000 ~ 5 mnH py6.; ams PBC-10000 ~
7000 5860 889 14,4 7 MH py6.; i PBC-20000 ~ 9 M= py6. (BK/II0Yas MOHTAX).
3000 4860 888.8 13.9 * Hopma puckoHTa: 12% romoBbIX.
9000 3860 888,9 13,7 4.2. Pacuyér gusa ITAO «TatHedTh» (pe3epByapHbIii MapK TOBapHOiTl HedTi)
10000 2860 888,9 13,6 Honywienue: BHenpeHye Ha 30 pesepByapax 06péMoM 5000 M KaXXbli1, CpeHNIIT 060POT pe3epBya-
11000 1860 888,9 13,5 pa- %12 pas B rog,.
psAMbIe 3aTPaThI:

12000 860 888,9 13.5 » O6opynosanue: 30x5 = 150 MH pyo.
12723 137 888,9 13,5 ¢ Monrax n Hanmaaka (20%): 30 Miu py6.

PasHuiia MeXx Iy Makc/MIH. 3HaUCHUEM 0,2 0,9 * Urtoro CAPEX: 180 miH pyo6.

CoxpalleHne oTeph:
e Tlorepu ot ocazka 6e3 texuomoruu: 0,025% B Mecsi x12 = 0,3% rogoBbix oT 060poTa [5].
+ O6opor uepes 30 pesepByapos: 30x5000x12 = 1,8 mH M*/Tox.
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e Macca: 1,8%x0,88 = 1,584 miH 1/r0].

o IIpenorBpamiénnsie motepu (70% ot 0,3%): 1584000x%(0,3%x70%) = 1584000x0,0021 = 3326 T/rof.

* JKxoHOMUA (BBIpyYKa): 3326x40000 = 133,0 miH py6./Top,.

CoxpailjeHne 3aTpaT Ha 3a4UCTKY:

» Hopmarus sauncrtku: 1 pa3 B 5 7ieT > 6 3a41CTOK B rOJ] Ha MapK.

* CromMOCTb 3a4UCTKI: 2,5 M/IH py6./pes. > 15 miH py6./rof.

o Ilpu OTCYTCTBMM OCafKa 3a4MCTKa He TpeOyeTcs (MM MPOBOJUTCS pexe, 3amokuM 70% 9KOHO-
mun): 0,7x15 = 10,5 MyH py6./Tog.

HUroro rogosoii apdexr: 133,0+10,5 = 143,5 miH pyob.

Cpox okynaemoctu (mpocroii): 180/143,5 = 1,25 ropa.

4.3. Pacuér gia AO «TAHEKO» (pesepByapbl Ma3yTa ¥ BAKYyMHOTO Ia3oiiis)

Jonyuwienue: BHeIpeHne Ha 5 pesepByapax Masyta 1o 10000 m”.

CAPEX: 5x7 = 35 MH py0. (C MOHTaXOM).

Addodext:

1. CHIDKeHMe 3aTpaT Ha 3a4UCTKY: 5 pe3. X 1 pa3 B 3 rogia (C/I0XHBI 0cafjok) = 1,67 3a4nCcTKM/TOf.
CTOMMOCTD 3a4MCTKM MasyTHOTO pesepByapa — 4 MaH py6. Dxonomust 70%: 1,67x4x0,7 = 4,68 mnH py6./
rof.

2. IlpepoTBpaleHne NoTephb OT cMelleHN:A U Opaka: crabuusanys Kadecrsa nepen DJIOY-ABT.
ITo ouenke, cHIDKeHMe KOMeOaHNIT ITIOTHOCTY HAa BXOJj€ B YCTAHOBKY [IO3BOJISIET CHU3UTH IIPOLIEHT He-
KOHIMIMOHHOI npoxyKuym Ha 0,05%. IIpu 06béme nepepadotkm 8 MitH 1/rog 910 4000 T/rof. CTOMMOCTD
HEeKOH/IMIIMOHHOI IpoAyKLuy (peamusanys ¢ AMcKoHToM 10% oT 1ieHs! chipbsi): 4000x(40000-36000) =
= 4000 x 4000 = 16 000 000 py6. = 16 M1H py0./TOE.

3. CHIDKeHMe MI3HOCA TeINI00OMEHHUKOB: YC/IOBHAS 9KOHOMIS 2 MJIH Py0./TOf.

HUroro rogosoii a¢dexr: 4,68+16+2 = 22,68 maH pyo.

Cpox okymaemoctn: 35/22,68 = 1,5 ropa.

4.4. Pacuér pa Kasancknux TII (Ma3yTHOe X03511CTBO)

Honywenue: 3 xpynubix TILI, Ha KaXx011 110 2 MasyTHBIX pe3epByapa 1o 5000 m>.

CAPEX: 6x5 = 30 MyH pyo.

Addexr:

+ CHIDKeHMe 3aTpaT Ha MPOIMAPKy U 3a4NCTKy: paHee 1 pas B rofi, CTOMMOCTb 1,5 M/IH py6. Ha
pes. > 9 miH py6./ro. DxoHOMUs 80% (IIpM IMOTHOM OTCYTCTBUM Ocazka): 9x0,8 (mmm 80%) =
= 7,2 MJIH py06./Tox.

+ CHIDKeHMe pacxofja MasyTa Ha cOOCTBEHHbIe HYXKAbI (IIPONApKy): paHee IJIs pasorpesa U
IepeMelIBaHMA VCIOIb30Ba/CA Hap oT KoTnoB. OueHka — 10 1% oT pacxopa masyta. [Ipu
rogoBoM noTpe6nenny masyra TOL] PT ~500 Toic. T, 9KoHOMUS 0,8% (3a CU€T IepeMelnBaHNsA
6e3 mapa) = 4000 t/rox. ITo uene masyra 25 000 py6./1: 400025000 = 100 MaH py6./TOA.

+ CHIDKeHMe M3HOCa Hac0COB M (POPCYHOK: 2 MIH Py0./TO.

HUroro rogosoii a¢dexr: 7,2+100+2 = 109,2 min pyo.

Cpox okymaemoctu: 30/109,2 = 0,27 roga (3-4 mecsina).

Tabnuya 6. C800HAsT MabIULA IKOHOMUUECKUX NOKA3Amenell

TopoBoit CpOK NPV Iwomosmwsecxini MWpext o Pecnybnmee Taraperan
CAPEX, OKyIIa-
ITpepnpusarne 6 adexr, (5 mer), W
MIHPYO.  mmpye. MO vy pyo. KESEREERE TR T - N
JIeT Tt [re— [T il e
ITAO «TatHedThb» 180 143,5 1,25 496,3 | Pe— m j e
AO «TAHEKO» 35 22,68 1,54 64,6 -
AO «TAND-HK» 40 25,5 (o1ieHKa) 1,57 72,8 4 PEX: 34Z i
LA 25 18,0 (ouenka) 1,39 52,9
«HipkHeKaMcKHepTexIM» (Dot o
000 «KazaHbOprcuHTES» 20 14,0 (oueHka) 1,43 40,2
AO «Haduc Kocmernke» 12 8,5 (o1enka) 1,41 24,1 R Crvoveagesn roowo iberr: 341,38 e syt
Kazanckue TOL] 30 109,2 0,27 438,6
WITOTO no PT 342 341,38 L0 | 11895 | e 189 5w

Ipumenanue: NPV paccunran ¢ guickoHTOM 12% Ha ropmusoHTe 5 J1eT.
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5. O6¢cyKpmeHne pe3yIbTaToOB

Han6onpumit skxoHoMudeckuit 3¢ dexr Habmonaercs y sHepreTrdeckux npeanpustuit (TOL)
3a C4ET BBICOKON CTOMMOCTH 3aMeIl[aeMOro pecypca (Iapa) 1 CyleCTBeHHOTO CHIDKEHNA 9KCIUTyaTa-
IVOHHBIX 3aTpaT. OpHako u 1A HepTanbix komnannit (Tataedts, TAHEKO) cpok okymaemocT He
IpeBbILIaeT 1,5 rofja, 4To sAB/IAETCS BBICOKOI(GEKTUBHBIM II0Ka3aTeeM I IIPOMBIIUICHHBIX NHBe-
CTULUIL.

®akropsl, BIAONIE Ha 3P PeKTNBHOCTS:

1. YacroTra o60poTa pe3epByapa: 4eM Bblllle 000payMBaeMOCTb, TeM OBICTpee OKYIaeTcs 060py-
TOBaHMe 33 CYET NIPeJOTBpAllleHN II0TePh OT 0CafIKa.

2. CojicTBa IPOAYKTA: [ BHICOKOBA3KMX U MapaduHICTHIX HedTell, MasyToB, ra3oiieit a¢-
(beKT OT ImepeMeIBaHNA Bblle (IIpefOoTBpalle e 3aCThIBAHNA, CHYDKEHNE 3aTPaT Ha IIOfJOTPEB).

3. CrapToBoOe COCTOsIHME Pe3epBYapHOro IapKa: HAaKOIUICHHBIN 0cafioK TpeOyeT epBOHaYa/Ib-
HOJI 3a4MCTKH, HO B jonrocpoyHoM nepuoge YIIC-EBHAT npepoTspalaeT ero HakoIjieHue.

Pucku n orpanmyenns:

* Heob6xomuMocTh coOmoeHNs pacyéTHBIX TapaMeTPOB IIPOM3BOAVTEIBHOCTY HACOCHOTO 000-
pynoBanuisL. [Ipy CHYOKeHMU POU3BOANTEIbHOCTI HYKE MMHUMAIBHOTO mopora (280-500 m*/4
B 3aBMICMMOCTH OT TUIIA pe3epByapa) 9pPeKTUBHOCTD IepeMelBaHNA CHIDKACTCA.

* JIna pesepByapoB C IOHTOHOM TpeOyeTcs aflalTalusA MPOeKTa C YYETOM CTOEK M NepeKIafyH
(4TO YCIIENIHO peann30BaHO B MCIIBITAaHMAX).

¢ IlepBoHaya/bHble MHBECTUIIMM MOTYT OBITH paclpefie/ieHbl BO BpeMeHM /I CHVDKEHUA Ha-
TPY3KM Ha OIOfKeT MPeATIPUATHL.

6. 3akIIoueHIe

IIpoBenénnoe mccnefoBaHNe IIOKasblBaeT, 4YTO BHEpEHNE CTPYMHBIX IepeMeIlNBarolX
ycrpoitcts YIIC-EBHAT Ha xpynaermmx npepnpuAatnax TOK Pecrry6mmku Tatapcran mossonmr:

* CokpaTuth HOTEPU HeTENPOAYKTOB OT €CTECTBEHHON YOBUIN U 0CafikooOpa3oBaHus Ha 70—
95% (B cOOTBeTCTBUE C HOpMaMH |5, 6]);

o CHU3NTD 3aTpaThl Ha 3a4MCTKY U YTIIN3anuIo ocagka Ha 80-100%;

* YIy4qummte OZHOPORHOCTD CBIPbs, IOfJaBaeMOTO Ha IepepaboTKy, YTO MOBbIIAET 9 eKTUB-
HOCTb paboTsl ycTaHOBOK DJIOY-ABT, nedeit nmuponusa u KOTe/IbHBIX arperaTos;

e [lomyunts  COBOKYIIHBII
TrOJIOBOI  3KOHOMMYECKUI

Y ) i Be3 pon.
a¢p¢exT He MeHee 340 MITH ]j]h 70-95% %;34{} 1rop Sy S
py0. Ipy CyMMapHBIX MH- w4 oo MnH py6. CTOCTS i
BeCcTULMAX 342 MIIH py6. u AR v cp ik

CpefHEM CPOKe OKYIaeMO-
cTy 0Kojo 1 ropa.

Pexomenpanmn:

1. Ilpepnpusatusm HedrenepepabOTKM U SHEPTETUKN — BKTIOUNTb MOJIEPHU3ALMIO Pe3epByap-
Horo napka ¢ npumernenneM YIIC-EBHAT B nporpaMmbl OBBIIIEHS HATEXHOCTU 1 9Heproaddex-
TUBHOCTI.

2. OrpaceBbIM peryasiTopaM M MuHNCTepCTBY IpoMbIIUIeHHOCTY 1 Toproeu PT paccmorperhb
BO3MOXXHOCTb CyOCHIMPOBaHMA IPOLEHTHOI CTaBKM IO MHBECTMLVOHHBIM KpeAUTaM Ha 3aKYIKY
O07{06HOTO 00OPYHZOBAHS, YIUTHIBASI €0 BBICOKYI0 OKYIIAeMOCTb U 9KOjorndeckuit adpdexr (cun-
JKeHVe 00 bEMOB TOKCUYHBIX OCAfIKOB).

3. B pamMKax ma/jpHeIINX UCCIIeTOBAHNUIT 11e/1eCO0OPa3HO MPOBECT MUIOTHBIE IIPOEKThI HA Ma-
JIBIX ¥ CPeJHMX IPeAnpUATUAX (B T.4. HedTebasax, aBTO3AIPABOYHBIX CTAHINAX), @ TAKXKe paspado-
TaTh METOMKY KO/IMYECTBEHHO OLIeHKY MPeJOTBPAIEHHOTO 9KOJIOTMYECKOro yiepbha.

Buenpenne rexnonornit EBHAT aBnserca npumepom
YCHEITHOrO IMIIOPTO3aMellleH N ¥ TOBbIIeHNA

TexHONMormdeckoit HesaBucumoctn TOK Pecrry6rmmku Tatapcran
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26-29 MaFI

1.000 «EBHAT». OT4éT 0 pe3ynbTaTax OIbITHO-IIPOMBIIIIEHHOTO MCIIBITAH A YCTPOIICTBA IIepe- =] YDA SKCNO yn. Mewper
MmemBatoero crpyiHoro «Y[IC-EBHAT» pesepsyap Ne 351 PBC-4600 pa6ouast cpefa — HeQTb.
2 oram. - Yoa, 2024. - 17 c.

2.000 «EBHAT». OT4éT 0 pe3ynbTaTax OIBITHO-IIPOMBIIUIEHHOTO MCIBITAHNA YCTPOICTBA I1e-
pememnmBatomniero crpyitHoro «YIIC-EBHAT» pesepsyap Ne 304 PBCII-20000 pa6ovas cpena —
HedTb. 1 artam. - Ya, 2025. - 13 c.

3.IIporpamMma ONBITHO-ITPOMBIIIJIEHHBIX MCIIBITAHUIT YCTPOJCTBA IIepeMEIINBAIOIIEr0 CTPYITHO-
ro «YIIC-EBHAT» B pesepByape Ne351 PBCII-4600 «bamnedTs-Hosoitn» paboyas cpepa —
HedTb OT 29 MapTa 2023 1. - Ya, 2023.

4.P]] 153-39.4-113-01. HopMbI ecTecTBeHHON YObIIM He(pTHU Y XpaHEHUN B pe3epByapax. — M.:
Mumnsnepro PO, 2001.

5.ITpuka3z Munsnepro Poccun ot 14.05.2025 Ne 514 «O6 yTBep K/jeH!N HOPM eCTeCTBEHHO yObI-
7 He( TV IPU XpaHEHUN B pedepByapax». — Berymaer B ey ¢ 28 okTsa6ps 2025 T.

6.ITpukas MunsHepro Poccyum ot 14.05.2025 Ne 515 «O6 yTBep >K/IeHUN HOPM eCTeCTBEHHO yObI-
7 He(TEIIPOAYKTOB IIPU XpaHEHUN B pedepByapax». — Berymaer B cuy ¢ 28 okTa6ps 2025 T.

KonTakTHaa undopmanus:

OO611ecTBO € OrpaHNYEHHOI OTBeTCTBeHHOCThI0 « EBHAT» ™~ g
VIHH 0278169426, KITT 027301001 POCCNNCKMN
452410, Poccus, Peciy6rmuka bamkoprocTas, VrnmmHcknit p-oH,
c. Irnmuno, yn. Ceppnosa, 1. 9

T/d: +7 (347) 299-33-83; (347) 260-47-07 H E¢TE rA3 OX M M M q EC K M m ¢0 PyM

E-mail: evnat@evnat.ru
www.evnat.com

[ |
,".“;ﬂ.
[ |

34-9 MEXAYHaPOOHasa BblCTaBKa

rA3. H ECDTI: ,

7)) gazneftufa '\HI gntexpo2026

TRABMTENLCTBO WMHUCTERCTEO MPOMSLIEHHOCTH, et MHHMPOMTOPT VHHHCTEPCTED
PECTIYEMI SHEPTETHAM M HHHOBALYEA \‘Sl ol A POEOR e e )
%~ BAUMOPTOCTAH == PECTIYERMKM BAWKOPTOCTAH
TPAHUMOHHOE COREACTERE
NSO bR r%‘\\mm @mﬂm b CCOUMALH A @cm ﬁHﬂAA w =T s
T DEDFT0aAHM

Mo Bnnpacam’?qacfnn B BbICTaBKe FH_ﬁ_GTHe OenoBoOW nporpamme:
+7(347) 246-41-77, 246-41-86 +7(347) 246-42-81

gasoil@bvkexpo.ru kongress@bvkexpo.ru
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CAMCOH KOHTPOIJIC

NEPEAOBLIE TEXHOJIOI'NA
APMATYPOCTPOEHMS B POCCUMN

B [3roToBneHMe BbICOKOKAYECTBEHHOM TPybonposoaHoi apmatypsl B PD;
®  [lonHas nokanM3aums NPOM3BOACTBEHHOO Npouecca Haubonee

BOCTPEOOBAHHBIX KOHCTPYKLMIA KIANAHOB;

m  CobcTBeHHas MexobpaboTka — Npon3BOACTBO KOPMYCOB

M BHYTPEHHMX AeTanem M3 pOCCUMCKMX 3aroToBOK;

m  Crporuit KOHTPOsb KOYECTBA HA BCEX 3TANAX NPOU3BOACTBA;

m TexHonornyeckoe nuaepcTso — paspaboTka peLueHuit ans obnacren
NPUMEHEHUS C BLICOKUMM TPEBOBAHMSIMMU: KPUOTEHHAS], BLICOKOLIMKIMYHAS

apMATypad, AHTMNOMMCXHbIE KNAMNAHbI

OO0 «CAMCOH KOHTPOJICy»,
109544, r. Mocksa, 6-p DHTy3nacTos, 2
Tenedon: +7 (495) 777 45 45

E-mail: samson@samson.ru,

MHTepHeT: www.sanson.ru

NMPOMI3BOOCTBEHHOE NMOOPA3OEJIEHUE,
346710, Poctoeckas obn.,
xytop bonbwoi Jlor, yn. Cosetckas, 87

Tenedon: +7 (863) 210 14 14

CAMCOH KOHTPOJIC B PECIYBJIMKE TATAPCTAH
PervioHanbHbIN CEPBUCHDBIV LEeHTP B I. HUXHeKamMcK

®  CepsucHoe obcnyxueaHue TpyboNpoBOAHOM APMATYPbI - AMATHOCTMKA, NOAOOP 3aMYACTEN, PEMOHT,
MOAEPHU3ALMS, TMAPTBAMYECKME U MHEBMATUHYECKME UCTILITAHMS;

m  Pabortsl B ycnoeusx cepsucHoro ueHtpa SAMSON mnu ¢ Bele300M HO NIOLWAAKY 3QKA3YMKA;

m  ed-moHTax 1 0byueHne nepcoHana 3aka3umKa;

B JI4arHoCTMKA, PEMOHT, MOAEPHM3AUMS MHTENNEKTYanbHbIX no3nupoHepos SAMSON B obuwenpoMmeineHHom
M MCKPODHE3ONACHOM UCMONHEHNM;

B Pa3paboTka 3CKM30B M YepTexen Ans MOHTaXA HasecHbix npubopos SAMSON Ha cywectsytowme npusogs
APYTMX NPOU3BOAUTENEN;

m  [Ip1MeHeHMe POCCHICKMX 3ArOTOBOK KOPMYCHbIX AeTanei, pabota c eaylmmm noctaswmkamu PD,

B Tom uncne Pecnybnumku Tatapcran;

m  ArTectaupus NOCTABLUMKOB B COOTBETCTBMM C BLICOKMMM CTOHAAPTAOMM BHYTPEHHEH nonmtukm kavectsa SAMSON,;
m  Cknag 30n4acter M KOMMNEKTYIOLMX;

m  PesugeHT nHayctpuansHoro napka «Anabyra-2.Hedprexumusa».

OO0 «CAMCOH KOHTPOJICy,
OPUC B KASAHU

420021 Kasans, yn. lanmackapa Kamans, 41
Tenedon: +7 (960) 041 52 29

MPOM3BOOCTBEHHOE NOOPA3OENEHME

r. HuxHekamek * npomeiwnenHas 3oHa * a/a «KOxHas»
tepputopus OOO «HuxHekamekas TIL»

Tenedon: +7 (986) 927 62 27



THERMOELECTRICAZH/

TEPMOJJIEKTPUKA — poccumckuin paspabotumnk

M NnpousBoguTesib HeobpaTnMbix TepmonHamkaTopos L-MARK

¥ ArEHTCTBO
CTPATEMMYECKUX

YyacTHuUK WHULMATUB

PesnpeHT Jlnpepckum npoekT AreHTcTBa
®oHpa «CKONKOBO» CrpaTternueckux UHuumatue

COENAHO
BPOCCUU

63

MATEHTOB
B13 CTPAHAX MAPA

4

YyacTHMK MockoBcKkoro
MHHOBALIMOHHOIO KJlacTepa

Kutan, NHpunsa, Kopesq, AnoHus,
cTpaHbl EBpocotosa n EBpasumn

i . OEMAPTAMEHT

MockoBcKuA L NPEANPHHMMATENBCTEA
HHHOEULIH'DHHNH | W MHHOBAUWOHHOID PAZEMTHA
Knactep % | roPOfA MOCKBS!

[MpoayKumsa KOMMNaHUM BXOAUT
B MNepeyeHb MUHHOBALIMOHHOW
M BbICOKOTEXHOJIOFMYHOU NPOAYKLIUU

ITPYMEHEHME TEPMOVHIVKATOPOB /I TEIDIOBOTI'O
HEPA3PYIIAIOIIETO KOHTPOJIA JIEKTPOOBOPYJOBAHWA
HEOTEXMMHWNYECKUX ITPON3BOACTB

AKTyanbHOI 3ajjadeil MpU SKCIUTyaTalMyu 31eKTPOOOOPYHOBaHMA HeTeXMMUIECKUX IPON3-
BOJICTB ABJIA€TCS KOHTPOJIb COCTOSHNUA KOHTAKTOB M KOHTAaKTHBIX coefinHeHUl. CBOeBpeMeHHOe
BBIABJIEHME /1eEeKTOB IT03BOJIAET COKPATUTD PUCKU BO3TOPAHMIL M IIPEOTBPATUTD TEXHOMOTMYECKIe
HapyUIeHNA.

BBuay OrpoMHOTrO KONMMYECTBA KOHTAKTHBIX COEVHEHMI Ha IPeANpPUATUAX OPraHM30BaTh aB-
TOMATU3JPOBAHHBIN HENPEPbIBHbI KOHTPO/b KaXK/IOTO U3 HUX He NPeJICTAB/IAETC 9KOHOMMYECKN
onpasaaHHbIM. B P/l 34.45-51.300-97 «O6BEM 11 HOPMBI UCTIBITAHWIT 97T€KTPOOOOPYROBAHM» yCTa-
HOBJICHbI HaM0O/IbIINe JOIyCTUMbIe TeMIIEPAaTyphbl HarpeBa KOHTAKTOB 11 KOHTAKTHBIX COeVIHEHMIT
(Tabm. 1), a Takxe IpefyCMOTPeH 0053aTe/IbHbII TEIIOBM3VMOHHBIN KOHTPO/b. B TO e Bpems, Kak
IIOKa3bIBaeT MPAKTVKA, 3()(EKTUBHOCTD TEIVIOBU3MIOHHOTO KOHTPO/IA KOHTAKTHBIX COe/ITHEHMII SB-
JI1€TCs JOCTATOYHO HU3KOIA.

Tabnuua 1

Hawn6onbinme fomycruMbpie 3HAYSHNA TeMIIEPATyPbI HarpeBa
V1A pa3sINYHBIX Y3710B 000pyToBaHMA

Hau6onpimee AOIMYCTNMO€ 3HAYECHME

Konrtponupyembie y3ipl
POTIPY ¥ TeMIlepaTypbl Harpesa, °C

1. KOHTaKTBI 3 M€V U METHBIX CIIABOB:

— 6e3 IIOKPBITHIL, B BO3LyXe 75
— C IOKPBITHEM CepeOpPOM WM HUKeleM, B BO3JIyXe 105
— C IIOKPBITMEM OJIOBOM, B BO3JIyXe 90

2. bonToBbIe KOHTAKTHDIE COCIVHEHNA U3 MMM, ATIOMUHILA
M MX CIVIABOB:
— 6e3 HOKpPBITHSA, B BO3yXe 90
— C IIOKPBITMEM OJIOBOM, B BO3JIyXe 105

3. TokoBenymie (3a MCKIIOYeHNIeM KOHTAKTOB I KOHTAKTHbIX
COeIMHEHNIT) M HeTOKOBeAYIIyie MeTa/lTNdecKie YacTi:
— HEeM30/IMPOBaHHBIE I He CONIPMKACAIONINECH C M30IALMOHHBIMY 120
MaTepyranaMu
— VI30/IMPOBAaHHbBIE W/IV COIPUKACAIOINECS C M3O0/ALVOHHBIMU
MaTepuanamu knaccos HarpeBocToiikoctu mo 'OCT 8865-93:

Y 90
A 100
E 120

He MeHee akTya/IbHOJI 3ajja4eil AB/ISAETCA TEIVIOBOJ KOHTPO/Ib aCMHXPOHHBIX 9/IeKTPOJIBUTATe-
net. OCHOBHBIMM BUZIaMI OBPEX/eHMs Tpex(asHbIX ACMHXPOHHBIX 9JIEKTPOJBUIATe/Iel B IIpoliecce
VX 9KCIUTyaTalVIM ABJIAIOTCSA: IIOBPEXX/IeHNE TOALINITHIKOB, IOBPeX/eHIe 0OMOTOK CTaTOPA, a TAKXe
HepeKpbITUe M30/IALUYN B KOpoOKe BbIBOZOB 06MoTOK cratopa (BPHO).

[IpyunHbI MOBPEX/EHNS MOTYT ObITh KaK 9/IeKTpUYecKie, TaK 1 MexaHndeckue. OCHOBHBIMU
VICTOYHUKAMU Pa3BUTYS OBPEX/EHNIT ABIAIOTCS:

— IeperpysKa Wil Ieperpes CTaTopa S7IeKTPOABUIATes;

— MEeXBUTKOBOE 3aMbIKaHIIE;

— HepaBHOMEPHBIN BO3JYUIHBIN 3a30p MEX/Y CTATOPOM U POTOPOM;

— paboTa a/meKTpofiBUTaTe/IsA Ha ABYX (asax;

— 00pBIB WM OCTab/IeH e KPEIUIeHNUs CTeP)KHell 0OMOTKI pOTOpa;

— ocmabieHne KpemjieHst 0OMOTOK CTaTopa;

— AucbanaHC pOTOpa IMEeKTPOJIBUTATE]LS;

— HECOOCHOCTH BaJIOB.

147



3aKOHOMEPHOCTBIO SABJISIETCA TO, YTO BCE TU IPUYMHBI MO0 IPUBOAAT K HATPEBY Y3/I0B 3JIEK-
TpOABUTATENIsA, MNUOO SABIAIOTCS CIEACTBUEM MX M30BITOYHOrO HarpeBa. Takum o6pasoM, OXHUM U3
3HAYMMBIX IPM3HAKOB HEMCIIPAaBHOCTY SNIEKTPOABUTATENIEN ABIAETCA HaIPEB €r0 Y3/10B BbIILIE YCTa-
HOBJIEHHBIX JJOIYCTVMBbIX 3HaUEeHNII TeMIIepaTyPhl HarpeBa.

B cootBeTcTBMY € TpeOOBAHMAMY HOPMATHUBHBIX JOKYMEHTOB IIpeBbIlIIeHIIe HAaOO/IbILIel JOIY-
CTUMOIJI TeMIIepaTypbl HarpeBa ABJIACTCA IIPU3HAKOM AedeKTa, pasBUTIE KOTOPOTO MOXKET IPUBECTH
K TIOBPEeXX/IeHUIO WM 0TKa3y. OTMeTVM, 4TO pedb MAET O IPEBBIIIEHNI HanboIbIIIell TeMIIepaTyphl B
mo60JT MOMEHT BPEMEHI, @ He TO/IbKO B MOMEHT IIPOBeJeHNA TepMOorpadpoBaHuA.

C pu3MKO-XMMIUECKOI TOYKY 3peHNs Py HarpeBe BbIlle HarbOIbIIell JOIYCTUMOI TeMIlepa-
TYpbl HAYMHAIOT IPOTEKAaTh HeoOpaTUMBble PeaKIVV OKIC/IeHVS WIN TepMogecTpyKuun (puc. 1).

Cu+ 0y + HyO + COy ——2 Cur0 + CuO + (CuOH),CO; (1)
1305
—-CH,—CHy+ —— GHy+C+CO+Hy+ ... )

Puc. 1. Cxema peakuyu oxucnenus menu (1) u repMopgecTpykuyn usonanuu (2)

TennmoBN3MOHHBIN KOHTPO/Ib IO3BOJIAET JOCTATOYHO TOYHO M3MEPUTD TEMIIEPATYPy KOHTPOJIN-
pyeMoro ysjia B MOMEHT OCMOTPa, HO He MO3BOJIAET OTBETUTh HAa BOIPOC: MPOMCXOAVII 1M HarpeB
KOHTPO/IMPYEMOTO 3/IeMEHTa BbIIlle HarOO/IbIIIel! IOITyCTYMOI TeMIIEPATYPhI 0 MOMEHTA OCMOTpa?

B 3T0i1 CBA3M aKTYaJIbHOI 3afadeil sIBIAETCS IOMUCK METO/I0B TEIIOBOTO KOHTPOJIS, IT03BOJIAI0-
IUX TPOCTO U 3¢ (HeKTUBHO BBIAB/IATH 3/IeMEHTHI, HATPeB KOTOPBIX IIPEBBIIIAT YCTAHOBIEHHOE IIpe-
IeTbHO IOIMYCTMMOE 3Ha4YeHNe.

OpuuM 13 3¢ eKTNBHBIX pelleHNiT IOCTaBIeHHON 3aadull ABJIAeTCSA VCIOTb30BaHNe HeobOpa-
TYMBIX TEPMOMHAMKATOPOB IIaB/IeHNs. TaKue TePMOMH/VKATOPBI YCTPOEHBI CIEAYIOIIM 00pasoM.
benoe HempospayHoe TBepfioe TePMOUYYBCTBUTE/IbHOE BEIECTBO pacIojaraeTcAd Ha 4YEPHOI IOf-
noxke. HermpospauHOCTb TepMOYYBCTBUTE/ILHOTO CJIOSI JOCTUTAETCS 33 CYeT MHOYKECTBA CBSI3aHHBIX
MeXly 00011 ITOp, 3aII0THEHHBIX ra30Boi (a3oil. B mcxopHOM cocTOAHMY TaKye TEPMOVHANKATOPBI
OKpateHbl B 6esblii 1BeT. [Ipy HarpeBe 4O IOPOTOBOII TEMIIEPATYPHI IPOMCXOAUT IIIaB/IeHNE Tep-
MOYYBCTBUTE/ILHOTO C/IOSI U1 BBIfIe/IeHNMe ra3a 13 mop (puc. 2), B pesy/nbTaTe 4ero obpasyercs mpo-
3padHas XXUJKOCTb U NPOSIBJISIETCA IBeT 4E€PHON MOMIOXKKM. [Ipy oxmaKpeHun >KUAKOCTb 3aTBep-
ieBaeT ¢ 0Opa3oBaHMeM IIPO3PAYHOro TBEPAOTro BemjecTBa. PaKTIIecKy, IPOUCXO/AIINE ITPOLIeCChI
AQHAJIOTMYHBI IJIAB/ICHNIO CHETa, JIeXKAIllero Ha YepHOII ojIoxkKe. [Ipu Harpese BbIllle HYJ/ISI IPaflycoOB
OesIblil HEeIIPO3paYHbIil CHET IpeBpalaeTcsa B OeCIIBETHYIO IIPO3PAYHYI0 BOAY, @ IIOCTIe Ha/IbHelIIei
3aMOPO3KM C OeCI[BeTHBIII IIpO3payuHblil 1ef. O4eBUAHO, YTO /1€ CAaMOIIPOM3BOIBHO IPEBPATUTHCS

B CHET HE MOJKET.

0O CPABATBIBAHMA ITIOCJIE CPABATBIBAHMA

Muxpogomozpaduu mepmouyscmeumenyHozo éeuecmea npu ysenuveruu 20 mxm

Puc. 2. CprKTypa TEPMOYYBCTBUTEIbHOI'O BEIIECTBA 1O 1 ITOC/IE Cpa6aTbIBaHI/[}I
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Takoit npuHIKI paboTh! 06ecIIeYnBaeT BHICOKYI0 TOYHOCTD, CKOPOCTb U HAaI&>KHOCTD CpabaThl-
BaHMA TEPMOMHAMKATOPOB. OTMETHM, YTO TeMIIepaTypa I/IaBJIeH) BELeCTB He 3aBUCUT OT BpeMEHN
U AABJIAETCA 3TAJIOHOM IIPY ONIpefleNIeHN) TeMIIepaTyPHOI MIKaIbl.

B03MO>KHOCTP TOYHOJI HACTPOVIKM TeMIIepaTypbl CPabaTbIBAHNS JOCTUTAETCSI BapbMPOBAHUEM
XMMIYECKOTO COCTaBa MOMMMepoB ¥ HamonHuteneil. CoBpeMeHHbIe TePMOVHANKATOPBI 00/IafaloT
CPOKOM CITy>KObI cBbIIIe 10 JI€T 1 IeMOHCTPUPYIOT OYeHb BBICOKYIO TOYHOCTD ¥ HaI&>KHOCTD B LIMPO-
KOM JIMalla30He 9KCIITyaTallYIOHHBIX YCTIOBUIA.

KOHCTPYKTMBHO TepMOMHAMKATOP HPeACTaB/sieT cO00T IMOKYI0 CaMOK/IESIIYIOCs IIACTUHY U3
MIO/IMEPHOTO MaTepyaja ¢ HAHECEHHBIM B LIEHTPAIbHON 4aCTV TEPMOYYBCTBUTENbHBIM BELECTBOM
pasmuaHoit popMbl. TepMOMHANKATOPBI MOTYT OBITH BBLIIIOJTHEHBI B OJHOTEMIIEPATyPHOM U MHOTO-
TeMIIepaTypHOM BapMaHTaX: BHELTHNII BYJ, U IPVHLINII pabOTHI IIPUBEEeHbI Ha puc. 3.

HEOBPATUMbLIE OOHOTEMMNEPATYPHBIE TEPMOWHOWMKATOPL

T Expl 2034 Evp 2038
| W Harpea i CienacsneHte w W
- - a«DOEKT NAMAT A
= = s i b 3anoMHHaeT Harpee
LS LS LS Hagcerga
HEQEPATUMEIE MHOMOTEMMEPAT ¥ PHBIE TEPMOWMHOWKATOPLI
&0 70 BOD &0 7O BOD &0 TO BO &0 TO BO &0 7O B0
60T . TOC . . BO"C . . . OxnampeHue . . .
(B LEShy LESihy o ey = LESHY =

T EIW

Puc. 3. BueurHuit Buj v MPUMHIUII PA6OTHI TEPMOMHAMKATOPOB

TepMOMHAVKATOPHBIN KOHTPO/Ib 3aK/II0YAeTCA B YCTAHOBKE U IOCTENYIONeM IeproANIecKoM
BU3Y&IbHOM KOHTpPOJIe HeOOpAaTHMbIX TePMOMHAMKATOPOB. BbIBOJ, 0 Hamu4mm mim OTCyTCTBUM Je-
(exTa lerraeTcs Ha OCHOBAHNM MI3MEHEHMA I1BeTa TePMOMHANKATOPHBIX TOYEK.

[ OLIeHKM COCTOSAHUA 37IeKTPOOOOPYROBaHNUA 11e71eCO00Pa3HO UCIIONb30BaTh MHOTOTEMIIepa-
TypHBIe — HaIlpyMep, YeTbIpeXTeMIIepaTypHble TePMOVH/IMKATOPHI, KOTOPbIe MO3BOJIAOT 3apUKCH-
pOBaTh TOCTIKEHNE YeThIPeX OPOTOBBIX TeMuepatyp (puc. 4).
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Puc. 4. IIpuHyn pa6oTsI YeThIpeXTeMIIepaTyPHBIX HEOOPATHMBIX TEPMOMHANKATOPOB

[Ipu BbI6GOpE MHOTOTEMIIEPATYyPHBIX TEPMOMHAMKATOPOB CIeflyeT PYKOBOACTBOBATBCA CIIEY-
IOLIIeT! JIOTMKOI: BEPXHAA TeMIlepaTypa cpabaThlBaHNA TePMOMHAMKATOPA COOTBETCTBYET HAMOOIb-
IIeMY JJOITYCTYMOMY 3HaYeHMIO TeMIIePaTypbl, @ HIDKHAA He3HAYMTETbHO MIPEBBIIIAeT TeMIIepaTypy
HarpeBa KOHTPO/IMPYEMOTO y3/Ia IIPU MaKCUMa/IbHOI Harpyske (kKak mpasuio, 60 °C). B atom ciyuae
IpYU OIpefie/IeHNN CTeNIeHN Pa3BUTHA Ae(eKTOB MOXKXHO PYKOBOJCTBOBATbCS CIEAYOIVIMU COOOpa-
KeHusAMH (puc. 5):

¢ OTCYTCTBME CpabOTABIINX TEPMOMHAMKATOPHBIX METOK CBUJETENIbCTBYET 00 OTCYTCTBUU Jie-

dexra;

e YaCTNYHOE (HEIO/IHOe) cpabaThIBaHe TePMOVHANKATOPHBIX METOK CBUETE/NIbCTBYET O Pa3BM-

T ledexra. IIpy 3TOM HeMe[JIeHHBIIT BBIBOJ] 000PYOBaHNS B PEMOHT He TpeOyeTcs;
o cpabaTbIBaHVe BCEX TEPMOVH/VKATOPHBIX METOK CBUJIETE/IbCTBYET O HA/IMYMM aBaAPUITHOTO Jie-
(dexTa 1 HeOOXOAMMOCTY BBIBOZIa 00OPY/OBAHNS B PEMOHT.
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B KPaTHKOCDOUHOM NEPHOLE

Puc. 5. Onpenenenne crerneHn pa3BuTHA fedEeKTOB 110 CpabATHIBAHIIO TEPMONHANMKATOPA

Bei6op TeMmneparypHOro juamnasoHa HeOOpaTMMbIX TEPMOMHAVKATOPOB M TOYKY MOHTaXa pe-
rnamentupoBansl B CTO Pycl'upgpo 02.02.146-2023 «Heobpatumsble TepmomHankaTopsl. O6uive
TeXHU4YecK1e TpeboBaHMA. MeTONUKYN OLEHK) TeXHMYECKOTO COCTOSHMUA KOHTaKTOB, KOHTaKTHBIX
coenyHeHMIT anekTpoobopynosanus u JISII ¢ momourpio TepMonHaukaropos» u CTO M.130.1-2023
«MeTtoayeckne yKa3aHMs 110 KOHTPOIO COCTOSHNUA KOHTAaKTOB ¥ KOHTAKTHBIX COeIMHEHNI 3/IeK-
TPOOOOPYHROBAHNA C UCIIONb30BAHNEM TEPMOVHANKATOPHBIX HAK/IEEK».

TOYKN MOHTAXA TEPMONHONKATOPOB
N KOHTPOJIMPYEMbIE TEMIMEPATYPbI
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KOHTBKTHI;IE COedMHEHMA KUMMYTBI.I.HDHHbI! annaparoa,
KOHTAKTE NPEAoXpaHUTEneR it pyEHUNEHMKOR
KoHTponupyeMbie Temnepatypel: 60-70-80-100°C

[T

BThiuHble kKoHTakTsl A4eex KPY
KoHTponupyemele TeMnepatypel: 50-60-70-80°C

ETbidHbBIE KOHTaKTE Avesk KPY
KoHTponupyeMbie TeMnepatypel: 50-60-70-80°C
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HakoHeYHUKK M MECTD Cpe3a NONYNPoBoaAWErs
KpaHa KaBeneHoN MydThl
KonTponmpyeMele Temnepatypsl: 50-560-70-80°C

KoHTaKkTHEIE COBAMHEHMA Kopnyc
EPHO
70-80-90°C 20-100-110-120°C

i

nUﬂ_‘I.I.IHﬂHHKH CHOMNbM¥MEHWA

40-70-75-80°C

Kppiung nepedsaso

NOOLUATMHUKD

HOII.LIJHI'IHHKH KaYeHHH

&0-80-100-120°C

OkoHoMuuecKuit 3 dexT mpu NCIONb30BAHNY HEOOPATUMBIX TEPMOVH/MKATOPOB 3aK/TI0YAeTCs
B COKpAIlleHNM aBapUITHBIX OTK/IIOYEHNIT Y1 peMOHTOB. BpiAB/IeHHbIE AedeKTI (pyC. 6) YCTPaHAIOTCA
B IVIAHOBOM IOPSI/IKe IIPY IIPOBEIeHNI TEXHIYECKOTO 00CTy>KMBaHNUSA 000PyLOBaHNA.
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Puc. 6. IIpuMepsI BbIsABIEHHBIX e (PEKTOB C HOMOIIbIO TEPMOMHIMKATOPOB
Ha pasIMYHbIX y371aX 000pysoBaHUs

CTaTHCTMKA 110 BBIAB/ICHHBIM feeKTaM IpM MCIIO0/Ib30BAaHNM TePMOMHAMKATOPHOTO U TEIIO-
BU3VOHHOTO KOHTpOJIA IpuBefieHa B Tab/1. 2. Ha ocHOBaHMM MOTy4eHHBIX JaHHBIX ObUIO OKA3aHO,
YTO TEPMOVH/MKATOPHBII KOHTPOJIb 00J1afiaeT AeTePMIHMPOBAHHOI AMATHOCTYECKO I{eHHOCTBIO.

CBOeBpeMeHHOe BbIABJICHIE IIPYUBEJCHHbIX B Ta0I. 2 lepeKTOB I103BOINIIO M30eXKaTh:

1. IToBpe>xeHMs 97IEKTPOABUIATEIEl B pe3y/IbTaTe HelOJTHOPa3HOI paboTHI.

2. Paspyurenns kabelbHBIX KOHILIEBBIX My(T ¢ aBAPUITHBIM OTK/IIOYEHNEM 000PYLOBaHI.

3. Orropanus nuTammuX Kabeseil OT LINH B pe3y/IbTaTe 0C/abIeHNs 60/ITOBOTO COeVHEHMA.

4. HapyuieHuit a71eKTpocHaOXeHUsA COOCTBEHHBIX HYXJ] B CBA3M CO CKPBITBIMM JiepeKTaMy Ha
CTBIKaX OLIMHOBKI.
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Tabnuya 2

CTaTUCTHKA IO BHIABIEHHBIM C IIOMOIIBI0 TCPMOVMHANKATOPHOTO
" TEIIOBU3VIOHHOTO KOHTPO/IA Jle(l)eKTaM

ABapuitHble U KpUTUYECKne AedeKTbl HauanbHas cTagua passuTua aedekra
KoHTponupyembie y3nbl Konmuectso Touex TMH TBK
KOHTpONA Obee 8% ot obiero Obuee Bcero TUH TBK BCEro
KonunyecTtso Konuuectsa Toex KoNnyecTso
KOHTpOnA
PY 0,4 Ks
KabenbHble HAKOHEYHUKM 31034 146 0,5% 37 185 29
KoHTaKT pybunbHuKa 1851 19 1,0% 14 19 4
KoHTaKT npegoxpaHutens 285 0 - 0 0 0
BonToBble KOHTaKTHblE COeANHEHUA 8726 18 0,2% 5 12 7
UTOro: 41 896 183 56 216 40
34 0,4 kB
MepefHWI1 NOALIMNHUK 2544 32 1,3% 10 234 81
3a4HUI NOAWUMHUK 809 0 - 0 7
Kopnyc 3/ 1713 9 0,5% 1 10 2
KoHTakTHble coeanHeHma EPHO 0 0 - 0 0 0
WUTOro: 5066 41 11 251 83
3/, 6 kB
MepefHWI1 NOALIMMHUK 526 16 3,0% 3 82 23
3a4HUI NOAWMMHUK 387 4 1,0% 1 42 14
Kopnyc 3/, 160 2 1,3% 0 0 0
BPHO 0 0 - 0 0 0
UTOro: 1073 22 4 124 37
KPY
KabenbHblii HAKOHEUHMK 980 3 0,3% 0 7 0
Pazpenka kabenbHol mydTbl 174 0 - 0 3 0
BTbI4HbIE KOHTaKTbI 4308 5 0,1% 0 6 0
bonToBble KOHTAKTHbIE COeANHEHNA 6 697 2 0,03% 0 2 0
WUTOro: 12159 10 0 18 0
\ WToro: \ 60 194 | 256 | | 71 e 09 | 160 |lNeosn|

CormocraBss 3aTparhl Ha IproOpeTeHe ¥ MOHTAX TePMOVHAMKATOPHBIX HaK/IeeK C BO3MOX-
HBIMY [IOC/IE[ICTBUSAMY TEXHOJIOTMYECKVX HapYIIeHNIT, MOXKHO JjaKe 6e3 IITyOOKIX pacueToB C/ielaTh
BBIBOJI O AIBHOJI 9KOHOMUM.

Ha ocHOBaHNY HaKOIIEHHOTO OIbITA NPYMEHEeHUs HeoOpaTUMbIX TePMOMH/MKATOPOB B psfie
BeJYLIVX SHEPreTUYeCKUX ¥ HePTeXMMUYECKUX IPOMU3BOACTB OblIM pa3pabOTaHbl CTAaHJAPTHI, pe-
IJITaMeHTUpYIOIIMe IpaBulIa IpYMeHeHUs TePMOMHIVKATOPOB M METOAUKM T€PMOMHIMKATOPHOIO
KOHTPOJIA:

1. CTO 76561356-29-004-2022 «MeTopyudecKye yKa3aHus 110 KOHTPOJIIO COCTOSIHMSI KOHTaKTOB
Y KOHTAQKTHBIX COeIVHEHN, 37IeKTPOOOOPYAOBaHNUA U IMHUI 3IeKTPOIIepefiadl C UCIONb30BaHNEM
TePMOVH/IMKATOPHBIX Hakneek» (AO «O9K»).

2. CTO 34.01-12-002-2023 «MeTopndecKue yka3aHys 10 KOHTPOJIIO COCTOSIHUS KOHTaKTOB U
KOHTAKTHBIX COEIMHEHNII 37IeKTPOOOOPYNOBAaHNA C UCIIONb30BAHNEM TePMOVHANKATOPHBIX HaKIe-
ex» (ITAO «Poccern»).

3. CTO PycI'mppo 02.02.146-2023 «HeobpaTumble TepMOMHAMKATOPbL. OOIIMe TeXHUYECKue
TpeboBaHMA. MeTOAVKM OLEHKM TeXHMYECKOTO COCTOSAHNA KOHTAaKTOB, KOHTAKTHBIX COEJVHEHMI
anexkrpoobopypoBanyA u JISI ¢ nomompio TepmonHanKaTopos» (ITAO «Pycl'mapo»).

4. CTO M.130.1-2023 «MeToaudecKye YKa3aHusA 10 KOHTPOIIO COCTOSIHNSA KOHTAKTOB U KOH-
TaKTHBIX COEIMHEHNII 37IeKTPOOOOPYNOBAHNUA C MCIONb30BAHNEM TEPMOVMHMKATOPHBIX HAKIEEK»
(AHO «VIHTW»).

Takum 06pa3oM, TEpPMOMHAVKATOPHBI KOHTPOJIb SAIB/IAETCA HOBBIM 1 3((EKTUBHBIM METOIOM
TEIUIOBOTO KOHTPOJIA 37IEKTPO00OPYROBaHNA, 00/IaAI0LINM JIeTepMUHIPOBAHHOI AMaTHOCTIYECKON
LIeHHOCTBIO.
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9KOIHeproMalu

420095 PT, r. KasaHb, yn. Bocctanus 100,

HTL OAO «TaTtHethTeXMMUHBECT-XONAUHI»

Ten./cpakc: +7 (843) 212 53 07, 212 53 05

Web: www.eemkzn.ru E-mail: ekoenergomash@mail.ru

HOBBIE TEXHOJIOITYI OUJIbTPATIVIA
1A NPEOIPUATUI HE®TETA3OXVMIMMYECKOTO KOMIIIEKCA

B Hacros1ee BpeMA nponecchl GIIbTPOBAHNA UCIONb3YIOTCA MPAKTUIECKN BO BCEX OTPACIIAX
NPOMBIITIEHHOCTY Y1 BO MHOTHUX C/Ty4asAX OHM CTAHOBATCA TMMUTHPYIOIINMI IepefelaMy TeXHO-
JOTMYECKUX MPOLEccOoB. ITO CBA3AHO C T€M, YTO MPOLecChl PMIbTPOBAHNA CONPOBOKJAIOTCA Ha-
KOIZIeHNeM TBepoil ¢a3pl Ha GUIBTPYIOINX MOBEPXHOCTAX M BHYTPY HUX, yBeTNIeHNEM TUAPaB-
JTMYECKOTO CONMPOTUBIAeHNs GPUIBTPOB, CHIDKEHMEM CKOPOCTU PUIBTPOBAHUA U HEOOXOXMMOCTHIO
pereHepanmyu cBOJICTB GMIbBTPYIOIMX MOBepXHOCTell. UTO Npeparaer cerofH:A PeIHOK AJIA n36e-
>KaHMA 9TUX IPpobIeM?

HIIIT «9xo9HeproMarr» 1MeeT MHOTOJIETHUII OIBIT Pa3pabOTKVM U M3TOTOBJIEHMS Pa3INIHOTO
¢bunpTpanMOHHOro 060pyKOBaHMA A/sI HeTerasoBoil MpoMbIIeHHOCTH. IpeanpusitueM pa3paboTaHo,
M3TOTOBJIEHO M ITOCTaBjIeHo 60siee 1700 efl. pasmiMIHOTO TEXHOIOTMYECKOTO 000PYLOBAHNS ISl OUUCTKY
KupKocreit u ra3oB. B pamkax HVP u OKP Bornonusiercss 607b11051 065eM paboT 1Mo COBEPIIEHCTBOBA-
HIO TEXHOTIOTWIT PUIbTpALy paspabOTKM HOBBIX GUIBTPYIOLUINX MATEPUAIOB U U3EMIL.

[TpepnpusiTrieM BiiepBble B HedTera3oBoil oTpaciu ObIIO BHEPEHO U HATXKEHO MPOMBIIUIEHHOE
MPOM3BOACTBO (DMIBTPALNIOHHOTO OOOPYIOBAHMS HA OCHOBE YHUKATBHBIX Pa3spaboToK GUIbTPAL{IOHHO-
ro 060pyROBaHVs BBIIIOTHEHHBIX B HAYYHBIX KomneKTnBax ObiBiiero CCCP He HallefInx npyMeHeHNs
B IPYTYX OTPAC/IAX IIPOMBIIUICHHOCTH U3-3a UX 3aKPbITOCTH T.K. UCIIOIb30BAIICh PAKTUIECKN TOJIBKO B
00OPOHHBIX OTPACTIAX IPOMBIIITIEHHOCTH.

K raxum paspaboTkaM OTHOCATCS:

VHukanpHble KOMOMHMPOBaHHbIe MOpucThie cerdaTbie Marepuanbl (KIICM), paspaboranHble B
MHCTUTYTe TexHndeckoro MamyHocrpoenyss MI'TY nm. H.O. baymana. OcHoBHas cdepa IpuMeHeHNs —
KocMudecKast oTpacib. VickmountenpHolt ocobenHoctpio P Ha ocroe KIICM, sB/IsieTCs UX BBICOKAs
MexaHM4ecKas IPOYHOCTDb 00ecIeunBaolasi BO3MOKHOCTD JIINTEIbHO 9KCIUTyaTaluu 6e3 moTepu CBo-
uX (pyHKIMOHATBHBIX CBOJICTB.

TapaHTMITHBI CPOK IKCIUTyaTaluy GUIBTPOIIEMEHTOB He MeHee 10 J1eT, Kak IPaBUIO paBeH CPOKY
paboTsl punbTpylOLero annapara. @3 paccunTaHbl /I )KECTKUX YCTOBUIT 9KCIUIyaTal[UI: arpecCUBHbIE
cpepbl, BBICOKME TeMItepaTypsl skcmyatannu o 800 °C (kparkoBpemeHHO 0 1200 °C), momycrumble
nepernazibl JaBaeHus Il HWINHAPpUIecKuX GunbTposnementoB 30-50 kr/cm? n mo 100 Kr/cm?* mist uc-
KOBBIX (PMJIBTPO3JIEMEHTOB.
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CrnupanbHbie (mpyxuHHsie) punbrposnementsl Kpanyxuna (PIK)

®OK 6b1u pa3paboTaHbI B Ta0OPaTOPIUM TEXHOIOTMYECKUX IPOLIECCOB MHCTUTYTA (PUSUICCKOI XN-
vun u snekrpoxumun uM. A.-H. @pymxuna PAH, nop pyxosopcrsom Kpanyxuna B.b. pia Hyxn arom-
HOJ1 IPOMBIIIIeHHOCTH. OHM CIIOCOOHBI PaboTaTh B peXxyMe «pUIbTpalLUA-pereHepalysa» 6e3 3aMeHb
He MeHee 100 000 nuknos. B @K gocruraercss BOSMOXXHOCTD IIOTHOTO BOCCTAHOB/IEHMS GUIBTPYIOLINX
CBOJICTB 3JIEMEHTOB IIOC/Ie KXK/JOT0 IVK/Ia GUIbTPALVIsi-pereHeparyis.

Ha puc. 1. moxasan BepTukanbHblil paspes POK. OunbTpylomias neperopojka BbIIIOTHEHA B BUTe
BIHTOBOJ CIlelINaNnbHO U3TOTOB/IeHHOM crypamu. OIyH KOHel| CIMpamy CHab>KeH KPBIIIKOI 2, a BTO-
poii — mrynepom 3. K Hapy>KHOJ IOBEPXHOCTH Tyl epa MPUKPEINIEH KapKac 4, BHYTpU KOTOPOTO pasMe-
1eHbI GUIBTpPYIOIas Heperoposka 1. Mexy kapkacoM 1 KPBILIKOJ pasMellleHa IIPy>KnHa 5.

Ormnurie @K oT mopucThIX GUIBTPYOLVX MATEPUAIOB MOSCHAETCS Ha PUC. 2, Ha KOTOPOM CXeMa-
TMYHO ITOKa3aHbI IBe QUIbTPYIOLYE IePeropoKy: A — mopucrasi, B — BbIo/THeHHasA

Bricokas crnoco6HocTh PIK K pereHepanuy IOATBEP>KAAETCSA MHOTOYMC/ICHHBIMY SKCIIepUMeH-
TaJIbHBIMY TAaHHBIMY, PparMeHT KOTOPBIX IIOKa3aH Ha pUC. 3, Iie MPUBEJIEHO CpaBHeHMe QUIbTpaly-
OHHBIX XapaKTepUCTHNK MeTa/UIoKepaMmnieckoro ¢uabrpymomero sneMerra (MK®) u ®IK. Vcnbrtannsa
IPOBOAMINCH Ha 9/IeMEeHTaX, MIMEIOIINX OfMHAKOBbIe (QVIbTPYIOIYe TOBEPXHOCTU U MOPUCTOCTD IIPU
OIVMHAKOBOM Hava/JbHOM Ilepellafie JaBjaeHys Ha QUIbTPYIOLNX IIePeropofKax. Y CIOBMs pereHeparun
00pPaTHBIM TOKOM XVUJKOCTY TaK>Ke ObUIM OJJTHAKOBBIMIUL.

OcnosHoe ormrune ®POK oT M3BeCTHBIX PUIBTPYIOIINX MAaTepUATOB U 37IEMEHTOB COCTOMT B
TOM, YTO OHM CBOOO/IHBI OT ITTABHOTO VX HEIOCTATKA — OT HEOOPATIMOTO 3aKYIIOPMBAHMA NOP.

Kaxxpas nocnenyrontas rouka Ha rpaduke (puc. 3) ykasbipaer Ha mpoussogurenbHocT DOK nu MKO,
KOTOPbIe IIOTy4aloTCA ITOC/Ie PereHepaluy s7ieMeHTa, IPOBOJMIMOIL BCIef] 3a TPOBefieHMeM ITPeNbIAyILero
mvkta GunbTpoBanuA. VI3 puc. 3 BusHO, uTo npoussoputenbHocth G@IOK BbIlle, 4eM y MeTaIoKepaMu-
YEeCKOTO 3/IEMEHTa, YTO MIPOMCXOANT, II0-BUAVIMOMY, 13-3a MEHBIIEr0 IMAPABINIeCKOTO CONPOTUBIEHNUA
®3K no cpapHenuto ¢ MK®, a rnasHoe: npoussoanuTenbHocTh GIOK npakTnyeckn He U3MEHAETCA B 3a-
BUCUMOCTH OT 06'beMa OT(UIbTPOBAHHON XUIKOCTY, T.€. He 3aBUCUT OT 4MC/Ia LUKIOB «puibTpamnys —
pereHepauys». B To xe Bpems, nponssoauTenbHOcTh MK® HenpepbIBHO NaJjaeT, 4TO YKa3hbIBAaeT Ha HEO-
OpaTuMoe 3aKyIOpUBaHIe ero Mop. AHaIOTMYHbIe 3aBUCUMOCTY W OT q, ObIIN TTOJTy4eHbI IIPAKTUYECKN
I71A BCeX MCIIBITaHHBIX CPej.
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O6nacTb NpuMeHeHN:A

B Hedrexmmmdueckoil, MMIIEBOI, TOPHOMOOBIBAIOLIEN, MepepabaThIBaAOIIEll 1 PaTMOXUMUIECKOIT
HPOMBIIIEHHOCTY, YePHOI ¥ [IBETHOI MeTa/UIypIUM JUII TOHKON OYMCTKY XUAKUX (He(Tb, TSDKeIbIe
MaciIa, 6eH3MH, IIACTOBbIE BOJbI, PACTBOPBI U CYCIIEH3MM TAKOKPACOYHBIX IIPOU3BOJICTB, COJIEBbIE PACCO-
TIBI, CUPOIIHBIE PACTBOPBI Caxapa, MUTbeBas 1 IPOMBILITIEHHAS BOJIA, PaJiYIOAKTUBHbBIE PACTBOPHI 1 [IP.) U
ra3oBBIX Cpefl OT TBEPBIX IIpYIMeceit (TPYHT, 97leMeHTapHasi cepa, YaCTUIbI MeTaJIOB, OKMCY V1 MalIOpacT-
BOPMMbIE COJIM METAJUIOB, Ca)ka, MyKa, CaXxapHas IIbl/Ib, IOPOLIOK IIOMMBYHWIXTIOPIU/A, PaiIOaKTUBHbIE
a9pO30JIM U JIp.), BKII0YAsA YaCTUIBI CyOMMKPOHHOTO pasMepa J.T.II.

Bo MHOTMX TeXHOIOIMYeCKUX IpoLieccaX TpeOyeTcst MOBbILICHHbIe TPeOOBAHNS K OTHE/ICHUIO TBEP-
ot dasel oT xupKocTy (oumcrka cycnensuit). PuabrpoanemenTsr POK mpexpacHO 3apeKOMeH0BaIN
cebs B Ipolleccax CO3JaHMA AMHAMIYECKNX MeMOpaH (HaMbIBHbIE GMIbTPHI).

Vcnonbzosanne @K obecreunBaeT NpefIpuATIIO 3HAYUTEIBHYI0 9KOHOMMIO HA PeMOHTHO-BOC-
CTaHOBUTE/IbHBIX Pab0TaX, 3aKyIKax QUIbTPYIOLUX MaTepHalOB, peareHTaX, KOTOpble B psje CIy4aeB
HPUMEHSAIOT /I pereHepanuy GUIbTPYOIIMX MaTepHasIoB.

Kak BuiHO 13 npuBefieHHBIX MaTepuanos, POK Mo>KeT MCII0/Ib30BaThCA BO MHOTMX C/Tydadx, KOTja
TpebyeTcs OTHe/IUTD TBEP/ible YaCTHUIIBI OT HECYIIeTo X MOTOKA rasa VIN KUIKOCTIA.

ITpn arom OOK uMe0T HECOMHEHHbIE IPEUMYLIECTBA TIepes] IIMPOKO MCIOIb3YEMBIMU MTOPUCTDI-
MU QWIBTPYIOIVIMU MaTepuaTaMy 3a CYeT UX JHOTOBEYHOCTY U OTCYTCTBYS (PU3NIECKOI BOSMOXKHOCTH
3aKyNOpMBaHMA QUIbTPYIOLIEll TOBEPXHOCTHU, T.K. OHA IPEACTaB/IAeT COO0I IUPABIMIECKN ITIAIKYIO
LVIMHPUYECKYIO IOBEPXHOCTD.

ITpy>xuHHbIe GUIBTPOITEMEHTHI MOTYT OBITH VCHOIb30BAHBI 1A PVIHTPOBAHNS KUTKOCTEI 1
ra30B IPAKTIYECKN B TI000J1 OTPACcIM IPOMBINIICHHOCT.

Huskas nmoBepXHOCTHas sHeprus Gproporviacta-4 npyu GpuibTpauyn 4epes Hero CyCIIeH3NI W as-
Po3071eli IOIAPHBIX U HEMO/IAPHBIX BELeCTB IPMBOJMUT K TOMY, YTO IIepBble CMAauMBaIOT, @ BTOPbIE OTTA/I-
KuBawTCsA oT noBepxHocTy PPI. O6/1a8a10T NCKIIOYNTEIBHO BBICOKOI CellapUpyIoLIell CIOCOOHOCTDIO
IIPY OTHENIEHNN BOJBI OT YITIEBOJOPOMOB, T.K. IPAKTUYECKM HE CMaYMBaIOTCA BOJOI.

Kak 1moxasamn MHOTOYMC/IEHHbIE MCCIeOBAHNA BBINOTHEHHbIE IPEAIPHUATIEM Hanboree mepcrek-
TUBHag 00/1acTh IIpUMEHEHNA ABIAETCA pa3e/I€H€ HECMENINBAIOIINXCA )KI/[]IKOCTGf/l B q)manpax pasne-
mnTensx (OTHe/leHne BOAbI OT YITIeBOZOPOLOB), OUNMCTKA CKATBIX Ta30B OT IIOJ/IAPHBIX (BOJA, KMC/IOTHI) U
HETOJIAPHBIX (MacIIo, YITIeBOJOPOJHBIN KOH/IEHCAT 1 T.I1.) 3aTPA3HUTENIEI.

Ha 6aze ®®3 cospaHbl NPUHINIINATIBHO HOBbIE (QY/IBTPBI [/IsI Pa3/IMYHbIX OTPAC/Iell IIPOMBIIIICH-
HOCTH, KOTOpPbIe 00eCIIeunBaIoT:

1. O4MCTKY CKAaTOro BO3[yXa OT a9PO30JIeil: MaC/IAHOTO MM BOJAHOTO TyMaHa.

2. OYMCTKY ©KaTOro IIPUPOHOrO ra3a WIN JPYrUX ra3000pasHbIX YITIeBOLOPOLOB OT KOHJIEHCATA,
BKJIIOYas Mac/IoO U BOJY.

3. YnaBnuBaHMe KMCIOTHOTO TyMaHa.

4. Paspienenne HeTEIIPOAYKTOB 1 BOJBL, B. T.4. IU3€/IbHOTO TOIIVBA, MAace/l C BOCCTAHOB/IEHVEM VX
OCHOBHBIX ITapaM€TpOB — KMC/IOTHOI'O 4YMCiIa, HPO6I/IBHOI‘O HaNpsAXXEeHNs, TAaHT€HCa yIjla OU3/IEKTpU4de-
CKVX IIOTEPh M T.J.

B 2013-2023 rr. HIIII «9x09HeproMai» 6611 BbinonHeH 6onbmoii 06bem HVIP n OKP coBmec-
THO ¢ 000 «@opmortacT» M0 pa3paboTKe M N3TOTOBICHIIO (PIIBTPYIOLIIX MATEPUAIOB W M3 e/Nit
Ha OCHOBe ¢ToporiacTa u pTopoIIacToBBIX KoMImosniuii. B mapte mecsme 2014 r. BpimyljeHa mep-
BaA NPpOMbBbINUICHHAA IMAPTUA.
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OcHoBHoe HampasneHne gesarenbHocT 000 «HIIII «9kodHeproMamm» — IpoeKTMpOBaHME U
U3TOTOBJIEHE ITPOMBIIUIEHHBIX QUIbTPOINEMEHTOB, GPUIBTPOB, @ TAKXKe BHYTPEHHMX YCTPOJICTB LA
(GWIBTPOB U CEIAPATOPOB PA3IMYHOro TuHa. TaKKe M3rOTaB/IMBaeM rOTOBbIe GUIBTPBI U CElapaTophl,
OCHAIlleHHble HAIllVIMU YCTPOICTBAMU WINM YCTPOIICTBAMM 3aKa3uMKa (II0 y)Ke pa3paOOTaHHBIM 4YepTe-
JKaM).

Hamra xoMmaHus 3akpbIBaeT IOTPeOHOCTH HeTEera3oBbIX NPEANPHUATUI B HAJIeKHBIX KOMIIOHCH-
TaX, 00eCreYNBaONINX TOHKYIO OYUCTKY 1 9¢p(eKTUBHOE pasfiefieHne cpefl. B oTinune ot KoMIaHmit, 3a-
HIUMAIOIMXCA TOJIbKO Ie€PeNpo/akell, Mbl IIpeJjlaTaeM MH>KVMHMPYHTIOBBII IIOAXO/: HAIllM M3/Ie/INA Pas-
PpabaThIBAIOTCS C YYETOM TEXHOIOIMYECKMX ITapaMeTPOB Balllero 00beKTa, PU3MKO-XVMIUIECKUX CBOJICTB
Cpenbl ¥ Pe>XXVMMOB 9KCIUTyaTalyy (Ha OCHOBAHIY OIIPOCHBIX JIMCTOB VIV TeXHIYECKOTO 3aaHy).

OcCHOBHBIE OTPaCIM-IOTPEOUTEN Halllell ITIPOYKIIMN:

 He(rera3oBas1 JOOBIBaIOIAs U NepepadaThIBAIOLIAsI IPOMBIIIIEHHOCTb;

» HepTeXMIYeCKas: IPOMBILIICHHOCTD;

o XMMYECKasA IPOMBIIIZIEHHOCTD;

¢ AaTOMHasA MPOMBIIIEHHOCTD;

* TEIIO-3HEPTeTNYeCKIIA KOMIITIEKC.

B 2014 rony BriepBble aKTya/IbHOII OKa3a/lach 3ajauya MHTEHCUPMKALNY UMIIOPTO3aMellleHNA B IaH-
HBIX OTPAC/ISAX 110 BCell HOMEHKIaType 06opynoBaHus. B o6macty GuabTpanym 1 cenapamyy Ha OTe4ecT-
BEHHBIX IpeanpuaTyax (Ha 2014 r.) £0/Is1 UMIOPTHOTO 0O0PYAOBaHMsI COCTAB/IsIIA MecTaMu 50 90% u 60-
nee. K 2022 rony panHast nydpa yMeHbLIIMIACh TOIBKO O 65-70%, 4TO, BBULY CIOXKVBLIENICS CUTYALVI,
CYILIECTBEHHO OC/IA0M/IO MO3MILMY CTPAHbI CPEfU CTPAH aKTMBHO PasBUBAIOLINX CBOVI IPOMBILIICHHBII
cysepenuteT. B 2022 ropy psAp npefupuATUIi OCTaHABAMBAIN Lie/ible IMHUM ITPOU3BOJCTBA, HE CyMeEB
BOBPEMS COPMEHTUPOBATHCA Ha OT€YECTBEHHBIX IIPOM3BOAMUTEIEI.

Ha 2026 rop cuTyanus usMeHMUIACh, YBbI, He cuabHO. [IpeanpuATuaAMy HajijleHbl He ITyTH 3aMeHbl
MMIIOPTHOTO 000PYOBaHNs Ha OTeYeCTBeHHbIe aHAJIOTH, a, B OOJIBIIMHCTBE CIy4aes, IIyTH 00Xo/a 3apy-
Oe>XHBIX OTPaHMYEHNIT ITyTeM MOBBIIIEH 3aTPaT Ha COOTBETCTBYIOLIee 060pyAoBaHNe I IpHoOpeTeHne
€TO Yepe3 «TPeTbl» CTPaHBbI.

000 «HIIII «9x09HeproMam» ABJIA€TCA TOTHOCTBIO OTEUECTBEHHBIM IIpoM3BojuTeneM. Bes
Hallla TPOAYKIUA cepTuduuupoBana. Mbl He 3aHMMaeMcA ITOCTaBKOJ U IPOfiaXKeil 3apyOe)XKHBIX OpeH-
JIOB, @ CO3JlaeM MCK/IIOUNUTEIBHO CBOE 000pyHOBaHNUe C XapaKTePUCTUKAMI, He YCTYIAIOLIVMY 3apyoex-
HBIM 00OpasIaM.

C OCHOBHBIM II€peYHEeM Hallleil IPOLYKIMM Bl MOJKETe O3HAKOMMTHCA Ha caliTe Halllell KOMIIaHUN:
https://eemkzn.ru/
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C 2014 1o 2026 rop 1Mo mporpaMMe MMIOPTO3aMelleH st HaMit ObIT OCBOEH CTIeNYIOLnIl ITepedeHb
IPORYKIUN:

1. ®unbTpO3IEeMEHTHI TOPPUPOBAHHBIE )L OUMCTKY XXIJKOCTEII ¥ Ta30B OT MEXaHNYECKIX IIpYMe-
cell B cHCTeMax ¢ KpUTUYECKMMU ITapaMeTpami (1epemnap faBieHys Ko 20 Krc/cM* MHOTOC/IONHAs
ceT4yaras rodpa BbICOTOI OT 8 10 55 MM). [IpofyK1iyst IPOU3BOAUTCS PV IOMOIIM HOBOTO TOg-
poBanbHoro cranka ¢ YIIY cobcrBeHHOrO mponsBojcra. CTaHOK mo3BossieT 6e3 medopmanymn
sg4eeK (pUIbTPYIOLINX CETOK, MOTy4aTh MHOTOC/IONHBIE ceT4aThle TO(QPUPOBAHHbIE IIOTOTHA BbI-
coTOI1 OT 8 710 55 MM 1 puHOIL 7o 1000 MM (TOHKOCTH GUIbTPALUY TTONOTEH — 5, 10, 15, 20 MKM
1 OOJIbIIIE).

2. CnBoeHHbIe (PUIBTPBI C MEPEKTIYAINIM YCTPOICTBOM. B OCHOBHOM yCTaHaB/IMBAIOTCS B CUC-
TEeMBI OUVCTKY Mace/l KOMIIPECCOPHBIX ¥ TYPOMHHBIX arperatoB. [103BOJIAIOT 3a 1 omepanuio ocy-
I[eCTBUTH OBICTpPOE MepEeKTYeH e IMHIY OYMCTKM Macia ¢ OJHOro GpuabTpa Ha BTOPON (Hyst
ObIcTpOIT 3aMeHbl PUIIbTPOITEMEHTa), Oe3 ToTepy JJaB/IeHNs B CUCTEMeE U ee OCTAaHOBKIL.

3. OunbTPHI BEICOKOBA3KMX Cpeft (HaIpuMep — IjIA OYUCTKM PACIIABOB ITOJIMMEPOB), C BHYTPEHHeI
HO/IMPOBAHHON IoBepXHOCTHIO (Ra 0,08) 1 monmupoBaHHBIMY GUIBTPOITIEMEHTAMM BHYTPH.

4. BxopHble yCTPOJICTBA JI/Is OCHAIleHMs HepTera3oBbIX CElapaTOPOB I OTCTOHUKOB, @ UMEHHO:

o MI0OBIE YCTPOJICTBA «IIEBPOHHOTO» THIIA (BXOJHBIE YCTPOIICTBA, IOMIACTHbIE YCTPOJICTBA Kalle-
OT/eJIeHM ], YCTPOJICTBA ITACTUHYATBIE CO CTIO>KHOI reOMeTpuell IIPOXOIHBIX KaHAJIOB);

o KOQJ/IeCIIEHTHBIE HACAKY ¥ 97IEMEHTHI OOJBIINX AMaMeTPOB 1 Fa0apUTHBIX PasMepOB OYUCTKY
ra3oB OT JKUIKOCTHBIX a3p03071eit;

o KOAJIeCLIeHTHbIe HacaJKI1 U 97IeMEHTDI [ pasfie/ieHNs XXUAKOCTell B cellapaTopax.

Co6cTBeHHOE IPOM3BOCTBO MO3BO/IAET HAM:
1. KoHTpOo/mMpoBaTh KauecTBO Ha BCeX 3TAIlaX — OT PaCKpOs MeTajUIa O YIaKOBKY FOTOBOJ IIPOIYK-
LV,

2. VsroTaBnuBaTh GUIBTPOSIEMEHTHI 1 Y3/IbI CEIapaTOpPOB II0J] 3aKa3 Mo YepTexkaM 1 T3 3akasunka

nn obpasiam.
3. OmepaTNBHO BHOCUTD M3MEHEHNA B KOHCTPYKLMIO [UIA pelleHNs HeCTaHJaPTHDIX TeXHOIOTIYe-
CKMX 3ajjad.

4. ITpon3BORUTD T0ObIE AHAJIOTY 3aPyOEKHBIX (PUIBTPYIOIIMX 3JIEMEHTOB U BHYTPEHHUX YCTPOJICTB
CerapaTopoB.

5. OcylecTBIATD IIOCTOSTHHOE COBEPIIEHCTBOBAHME CBOEII MPOMYKIMM, UCTIONb3YsA PeKOMEHIAINN
HalllMX 3aKa34YMKOB.

Hamra menmb — momoraTh ImapTHepaM NOBBINIATh 3PQPEKTUBHOCTb OUYMCTKM CBOMX CUCTEM, IpOoJJIe-
BaTh MEXPEMOHTHbIE IIPOOErN 000PY/IOBAHNA VM CHIDKATh 9KCIUTyaTallVIOHHbIE 3aTPATHI 33 CYeT MCIIONb-
30BaHNA KaYeCTBEHHBIX OT€YCCTBEHHBIX KOMIUICKTYIOIIMX. Balll TeXHOJIOTMYECKUI CYyBEPEHNUTET — Hallla
3amayval
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KoMmniekcHble MHHOBAIMOHHbBIE pelleHs
IO IPOTUBOIIO)KAPHOI 3al[1ITe B3PBIBOIOKAPOOMACHBIX 00 BEKTOB
sHepreTNM4YecKoii u HedTera3oXuMmM4ecKoi OTpaciIn

o C.I. HemunHoB B.A. XapeBckuii 10.11. Top6aus
KO I\/l I'l J'I E KC H bl Vl TenepanbHbIil AUPEKTOP PyxoBopurenn [maBHbIIT crienuannucT
sg.nemchinov@efer.pro 10 YIPABJIEHNIO IIPOEKTaMI TI0 TTOKapHOI pOOOTOTEXHNKE
va.harevskiy@efer.pro gorbanu@mail.ru

NoaXond
K OBECIMEYEHUNIO
MOXXAPHOU
BE30MACHOCTU
OBbEKTA

* 06cnegoBaHme 06bEKTa U MOATOTOBKA ONTUMASbHbIX TEXHUYECKUX
PeLUEHNii No ero 3awiuTe Ha 6a3e po6OTU3UPOBAHHBIX YCTAHOBOK NOXAPOTYLLEHUSA
M CTBOJNIbHOM NOXAPHOIA TEXHUKK C UCNONb30BAHNEM LU(IPOBbLIX TEXHONOr M

* [IpoeKTMpoBaHmne

* I3roToBneHne 060pyaoBaHNS B COOTBETCTBUN C MPOEKTOM Ha COOCTBEHHO
NPOU3BOACTBEHHOI NNOLLAAKe

 KomnnekcHas nocTtaBka 060py0BaHMS U MaTepmanos
* BbINONHEHNE MOHTXHbIX 1 NYCKOHANAL04HbIX paboT
e [apaHTUAHOE 1 NOCTrapaHTUIAHOE TEXHNYECKOE 06CNYXNUBAHWUE

00O «VHXeHepHbIIT LeHTP MoKapHOIt poboToTexunku «IPIP» (nanee — V1] IDIP) Ha mpoTsike-
Hur 40 et criennanusupyeTcs Ha pa3paboTKe U IPOU3BOJCTBE MIMPOKOTO CIIEKTPA IMOXKAPHO-TeXHIIe-
CKOJI IPOJYKLMY, B T.4. TIO>KAPHBIX POOOTOB ¥ HOBEIIINX MHOTOQYHKIMOHATBHBIX POOOTOTEXHIYECKIX
KOMIIIEKCOB JI/IsI 3aLUThI B3PHIBOMOXKAPOOMACHBIX ¥ KPUTUYECKN BOKHBIX OOBEKTOB IPOMBIIIIEHHO-
rO U COLMa/bHOro HazHadeHus. HoMeHkmaTypa npoayKuum cepruduiupoBaHa B CICTeMe CTAaHLApPTOB
HOYKapHOT 6e30MaCHOCTH ¥ MOPCKOTO PETUCTPA, CUCTeMa MeHeKMEeHTa KauecTBa MIPefIPUATIS MIMeeT
ceprudukarst TOCT P MICO 9001-2015, ISO 9001:2015 u CTO Tasupom 9001:2018. HoBusHa TexHude-
CKMX pelIeHNI IOATBEP KAEeHA JUIUIOMaMI, HarpajaMu 1 40 maTeHTaMu, B TOM 4MCTIe 8 MEXX/TyHapOIHBIX.
CrenyanucTsl KOMIIaHUM SIB/IAIOTCS naypeatamu [Ipemuu [TpaBurenscra 2020 rofa B 06/1acTy HAyKU 1
TEXHUKU.

=]
[=]*

B nannoii crarpe cnenmanucramu VI O®IP npeiaraercsa KOHIENTYa/IbHO HOBbIN MOJX0], OCTPO-
eHIsI TMOKOI apXUTEKTYPBhI PA3NIHBIX MOJe/Iel IPOTHBOIIOXKAPHOI 3aIIUThI 00bEKTOB Ha OCHOBE MHO-
ropyHKIVIOHATbHBIX pOOOTH3MPOBAHHBIX KOMIIEKCOB IIPOTMBOIIOKAPHOIT 3a1uThl (Hanee — Kommekc
III13), obecrieynBarOmMMX B aBTOMATIYECKOM pexxuMe psj GYHKIMIL OT IpefylpeAnTe/IbHOT0 MOHUTO-
PUHTa TOXKapHOI 0OCTAHOBKY U MPEROTBPALieH ST BOSTOPAHMIT (B3PBIBOB) JO aBTOMATHYECKOTO YIPaB-
JIeHMsI TyIIeHVeM IT0>KapOB C MCIIO/Ib30BaHMeM IIPOrPaMMHO-LM(PPOBBIX CUCTEM U COBPEMEHHbIX TEXHO-
JIOTWIT TI0>KapOTYIIEHN s, YYUTBIBAIOIINX CIEIV(NKY M JUHAMMUKY PasBUTHA II0>KapOB Ha KOHKPETHbBIX
06beKTax, 00eCIeInBaIOIINX BOSMOXXHOCTD JUCTAHIIVIOHHOTO KOHTPOJIS 1 YIIPABIEHNS VM.

OcHOBHbBIe HalIpaBlAeHNUA NPON3BOACTBA
u KomnereHuuu VIl 9OIP

000 «MHxeHepHbIN LEHTP NoXapHOW pob60TOTEXHUKN «IDIP»

@ 185031, r. MeTpo3asogck, yn. 3asoackas, 4. 4 = marketing@efer.pro
€ Ten./takc: +7 (8142) 77-49-23, 77-49-31 #A www.firerobots.ru
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BBenenne

B cootBerctBuu ¢ l'ocymapcrBennsim goknagom MYC Poccnn o utoram 2020 ropa [1] u peectpom
Pocrexnapzopa (manee — PTH) [2], Ha Teppuropun Poccmiickoit Penepanyy B TOIIMBHO-9HEpreTHYe-
CKOM KoMIUIeKce QYHKIMoHMpyeT 6oree 700 06beKTOB aTOMHOIN ¥ TPafuLIMOHHOI sHepreTuky (A9C,
T3C, IT3C) u 0 174 ThIC. OIACHBIX POU3BOACTBEHHBIX 00beKTOB (fanmee — OIT0), B T.4. mo HedTeraso-
xumudeckoi orpacnn: 8019 — Hedrerasomoberdy, 4140 — HedrerasonepepabdaTpiBalINX, HepTEXUMUYE-
CKUX TIPOM3BOJCTB U HedprenpogyKToobecedeHnst u 5630 — XUMUM.

ITo ganupiM Munsnepro Poccuy, 3 38 HII3 24 sxcninyatupyiorcs 6omee 50 eT, B T.4. TyarcuHCKmit
HII3 c 1928 ropa; CapaTosckmit HII3 ¢ 1934 roma; Mockosckuit HII3 ¢ 1938 ropa, a Kpacnogapcknit
HII3 PyccHedrs ¢ 1911 ropa. Cpepgunit cpok amopTusanuu obopygosanus na HII3 gocturaer no 80%,
a IPOU3BOJICTBEHHBIX POHI0B HeYTEXMMIYECKOTO U XMMUIECKOTO KOMIIIEKCOB — 6oiee 45% npu cpefi-
HeM CpOKe 3KCIUTyaTauuu npegupuAaTuii 1o 50-55 net. [locne 2002 roga nocrpoeno secero 6 HII3. Cambrit
«monopoit» — Arickuit HII3 3AO «HedreXumCepsuc», nocrpoeH B 2012 1. [3]. B To xe BpeMs ceropHsa
He(TeXMMMA MOXET CTaTh JpaliBepoM pasBUTHA 9KOHOMMKN. Tak, mpu mepepaboTke 9TaHa CTOMMOCTD
HIpOAYKIMY B 4 pasa BbILIE 3aTpaT Ha CbIpbe, a B HeTenepepaboTKe Jie/ibTa COCTABIIACT Beero 15-20%.
CoOTBeTCTBEHHO, I7T100a/IbHBIIT PBIHOK HedTexumun B 2020 roxy ouennsancs B $461 mupa, B 2022-M -
B $672 mipg, x 2027 rogy MoxeT goctuyb o $800 mupz. [4]. B arToit cBA3u Bompoce! obecriedeHns u
HOBBILIEHNS IPOTUBONIOXKAPHON M IpoTuBoaBapuitHoil 3amytel OIIO sHepreTmyeckoir u HedTerazo-
XUMIYECKOI OTPac/Iy IpUOOPeTAlT IPMOPUTETHDIN XapaKTep Ha BCeX 3TalaX MX >KU3HEHHOTO IVK/IA
(IpOeKTMPOBaHMA, CTPOUTENTBCTBA U SKCIUTyaTaIlNN).

OpHOJ M3 OCHOBHBIX IIPUYVH BBICOKUX TpeboBaHMil K obecriedeHuio 6esonacHoctu OITO Hedre-
ra30XMMIYeCKOll OTpacim ABJAETCA TO, YTO IOXKAPbl COIPOBOXKAAIOTCA, KaK IPaBU/IO, OBICTPBIM Ka-
CKaJHbIM Pa3BUTMEM aBapUIHBIX CUTyalllii, paspylleHleM TEXHOIOTMYECKUX YCTaHOBOK, B3PhIBAMU U
BBIOPOCOM TOPIOYMX M/WIM XMMMYECKY OINacHBIX BellecTB. Tak, mo manueiM PTH, ¢ 2017 mo 2021 rox
npousoro 260 aBapuii, B T.4.: 27 0XapoB, 39 BIOPOCOB, 35 B3pbIBOB. [Ipu aToM 6bUI0 paspylieHo 75
TEXHOJIOTMYECKUX YCTAaHOBOK 1 36 coopy>kenmil. [locrpamano 129 gen., B T.4. 42 4yeloBeKa cO CMepTENb-
HBIM 1cxofoM [5]. Panee, 22.08.2009, ua JITIJIC «Konma» TroMeHCKOIT 06/1acTy IPOU3OLIET OUH 13 Ca-
MBIX KaTacTpOo(UIeCKNX II0>KapoB. YIapHas Bo/Ha oT B3pbiBa PBC-8 cocrasma 6omee 200 M ¢ Bo3ropa-
H1eM 1 B3pbiBoM PBC-5. Topsias HedTb pasmuaach Ha S = 40 000 M”. 9 T0>kapHbBIX ObIIO TPABMUPOBAHO,
B T.4. 4 CMEPTE/IbHO. YHMYTOXKEHO 2 IIOXKapHBIX aBTOMOOM/IA. B pesybTaTe II0IHOr0 MOpaIbHOTO IOTPSI-
CeHMs 0)KAPHBIX Ja/bHelllIIee TylIeHNe He IPOBOAMIoch boee 10,5 yacos. Ob1ee Bpems TymeHus — 43
vaca. Ha Tymenne 6b110 npusiedeHo 82 efi. TeXHMKM U 435 4erl. moxxapHoit oxpaHbl. Ha BoccraHoB/IeHne
JIIIAC notpe6osanocsk 1,5 mapa. pyé. [6, 7].

AHajlorn4Ho Karactpoduyeckue NOCTeCTBIUA B Pe3y/IbTaTe I0XKapOB VIME/IM MeCTO 1 Ha SHEPTeTH-
Jeck1x oObekTax. 3a mocmeguye 20 €T TONbKO B MAIIVHHBIX 3a1aX TypOuHHBIX oTgenenniit ADC, TOC u
I'SC npousolio 38 KPYIHBIX II0>KapoB, B T.4. 11 ¢ KatacTpoduieckuMy IOCIefcTBIAMMA [8].

OcCHOBHbIE IPUYNMHBI Pa3BUTIS U KATACTPOPIIECKIX MOCIEeACTBIIT mo>kapoB Ha OIIO

1. HenukBupanmsa oyara ropeHrs B HA4a/lIbHOMN CTafgyuy 10 5+10 MMHYT B CBA3YU C OTCYTCTBMEM, HU3-
Ko11 9 (peKTMBHOCTDIO VIV OTKa3aMy IIPOEKTHBIX CUCTeM NIPOTHBOINOKapHoIt 3amuTsl (CIIII3).

ITpu atom npobnema Huskoit apdexrusrocty CIIII3 06BEKTOB 3alUTHI 3a49ACTYIO CBsI3aHa C KOH-
CEepBATMBHBIM IIOJIXO/IOM UX IPOEKTUPOBAHMS HAa OCHOBaHMM TPeOOBAHMUII [IEVICTBYIOIMX HOPM IIO-
JKapHOJ1 6€30I1aCHOCTM 1 MCIIOIb30BaHVEeM IIPOEKTHBIX PellleHNIl, paHee anpoOMPOBaHHBIX B IIPOEKTaX
1980-90 ropos, 6e3 yueTa crenuduky U AMHAMUKA PA3BUTH IIOXKAPOB BO BPeMeHU U IPOCTPAHCTBE
npoekTupyemoro oobekra. [Ipu arom nokasaremn agpdexrusrnocty npuMenenys CIII13 u ux BausHue Ha
aJIeKBaTHYIO OLIEHKY PJMCKOB, B TOM 4YJIC/Ie CTPAXOBbIX ¥ MHBECTULMIOHHBIX, HE paCCMaTPUBAIOTCAL.

2. ObpasoBaHye «<KOHBEKTVBHBIX KOJIOHOK» B OYare FOPEHMs C JOCTIDKEHIEM KPUTHUUECKIX TeMIIe-
paryp t °C 2500 °C B TedeHue 5-10 MMH 1 ITepeXof II0XKapa B 00beMHOe PasBUTHE;

3. Hayano s¢deKkTuBHBIX 60EBLIX [eiiCTBUII I0XKAPHOII OXPAHBI 110 TYLIEHNIO, KaK IIPaBUIIO, HE Me-
Hee 15 MUHYT cO BpeMeHM coob1ieHns (puc. 1), Korga moykap nepexogut B 00beMHOe HEKOHTPOJIIPyeMoe
passurue, u ero muksupanys Ha OITO TpebyeT npuBIIedeHNs JOMOTHUTENIbHBIX CUI Y CPEACTB (puc. 2).
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Puc. 1. Bpemsa pearuposanus nepsbix noppaspgenennii I10 na noxxap
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| 40-60 | 80-100 H 10-20 en. TexHuku B 20-30 eg. TEXHUKK
W 125-150 ™ bBonee 150 | 40-50 v Gonee

Puc. 2. ITpusnedenue cun u cpencts I1O Ha TylIeHMe OXKapoB 00beKTOB HedTerasoxmMmm

ITIpo6neMbI 3aLNTHI 00BEKTOB KPUTIYECKH BaXKHBIX /151 6€30IIaCHOCTH CTPAHbI

B TEKYILIVIX pealNAX TeXHOTEHHBIX KaTacTPo(d ¥ TeppOPUCTUIECKUX YTPO3

N3 3aaenenus cexkpemaps Cb Ilotiey C.K. 17.03.25 na cosewsanuu 6 Ypanvckom OO:

«Hu 00un peeuon Poccuu ceco0Hs He moxcem uyscmeosamy cebs 8 6ezonacnocmu. B 2025 2. xonuue-
C160 8030ywiHbIX amak Ha 06vekmol unppacmpyxmypuvl PO ysenuuunoce 0o 4 pas - ¢ 6,2 moic. 6 2024 e.
00 23 muic. 8 2025 2. B uucne «nep8oouepednvix yeneii» 00veKmvl B0eHH020 HA3HAUEHUS, MPAHCNOPMA
u TOK».

B aroit cBsi3u ceropus 06bekTsl TIK, ABMAOTCA «AXUIIECOBOI TSATON». TaK Iie/blil psf HeaBHUX
MHIAeHTOB Ha TepMuHanax u HII3 (Bxmouas [Tponerapck, Ycrp-Jlyry, Tyance, HoBopoccuiick u ap.)
BCKPBUIA PSf KPUTUIECKKX TPOOTIEM.

o YHUUTOXXEHIE BMECTe C TEXHOJIOTMYECKIMI allapartaMu (pesepByapaMy) CTallMIOHAPHBIX CUCTEM
MOXKapOTyIIeHN IepBbIM yaapoM: Tak TpafuIOHHbIe KOJIbIja OPOIIeHN A 1 CTAal[IOHAPHbIE IIeHOTeHe-
paTophl Ha pe3epByapax BepTMKaIbHBIX cTanbHbIX (PBC) wacTo monyyaroT KpuTndeckue noBpexgeHUA
B MOMEHT ataky (B3pbIBa). Korma HaumMHaeTcs moxXap, TYLIUTD ero IITaTHOJ aBTOMAaTUKOI y)Ke HeBO3-
MO>KHO.

o BbICOKUII pyCK Ji/Is TMYHOTO COCTaBa IOXKapHOII OXpaHbI (yrpos3a NOBTOPHBIX yaapos): IToxap-
HbI€e PacyeThl, IPMObIBAOIIME Ha TMKBU/AIINIO, CTAHOBSTCS MUIIEHBIO /IS BO3MO>KHBIX IIOBTOPHBIX aTaK
BIUTA (raxtuka “double tap”). Kpome Toro oHu mogBepraroTcst pucKy 13-3a HeIpeIcKa3yeMblIX BIOPOCOB
IUIaMeH! (BCKUITaHNA) 13 TOPAIINX Pe3epByapoB.

o «IPdexT fOMUHO» U JePUINT HATBHOCTY CTBOTIBHON TEXHUKM MEPBBIX MPUOBIBIINX ITOXKAPHBIX
aBTOMOOMJIEN JIJIs TYLIEHMs TOPSIIero pesepByapa (ammapaTa) Min MpoAyKTa B oO6BanoBaHuu (Kape) u
OX/TaXXeHIIsI COCETHIX pe3epByapos (ammapaToB): [Ipu paspyuieHny 06BaToBaHs UV CUIBHOM TeIIO-
BOM U3/Ty4eHUN HAU4MHAIOT IVTAaBUTHCA U 3aTOPAThCA COCEHNE pe3epByapsl. JnTenbHOe BpeMs U CITOXK-
HOCTb IIOATOTOBKM K ITPOBE/IeHNIO IIEHHOI aTaK!.

» OrpomHble QpUHAHCOBBIE I peNyTaLOHHbIe ToTepu: IIpocTolt TepMuHana, 9KOIOorn4IecKe mTpa-
¢bl 3a pasnuB, yHUYTOXKeHMe LeHHOro npopykra (HepTn/CIIT) u camux PBC 06xomsTcs B MUUIMApALI
py6eit. CKOPOCTD TOKANM3aLUI PElaeT BCe.

AHanus Ipon3oLeINX I10KapoB B repuof ¢ 2022-25 ropsl B pesynbrate atak BIIIA nokasbiBaer,
YTO IpY HONafaHUM B 06bEKT, KaK IIPaBUIIO, paspylleHue IPOMCXONUT B OCHOBHOM B BEPXHEM ¥ Cpefi-
HeM nosicax PBC, a taxoke B kpbiuie. OCKOIOYHBIE OP@XKEHMsI OT HOENPUIIACOB MOTYT OJfHOBPEMEHHO
MOBPeANTDb HecKo/IbKO PBC, 4TO 3HAUNTENbHO YCIOXKHACT TYILEHIeE.

Ockonounble noBpexxaeHns aneMeHToB PBC 110 cremneHn paspylieHns MOXKHO Pa3fe/nTh Ha:

o C/1abble paspyLIeHNUs — YaCTMYHOE IIOBPEXIEHNEe KPOBIU ¢ 000pyHOBaHUEM, YCTAHOBICHHOM Ha
Heit, fepopMarust TpyOboIpoBOOB;

e CpefiHMe paspylLIeHNs — qacTuuHoe (7o 50%) moBpexeHNne Kpbli, fedopManys 060109KI KOp-
Iyca, IOBpeX/eHue 000pYIOBaHMA 1 3aIIOPHOI apMaTypbl;

o CH/IbHBIE PaspyIlIeHNs — pa3pyLIeHIe pe3epByapoB, TEXHOMOIMYeCKOI 0OBSI3KM U 3aLIOPHOIT apMa-
TYpBI.

Cpep>xuBaromye (paKTOPbI ONEPATIBHOTO I0KAPOTYIIEHILA:

o MacUITabHble PaspyLIEHN U [OXKaphl Ha 0OBeKTe He MO3BOJIAILINE OMEPATHBHO IPUCTYIATh K
MuKBUAaLMy nocnencTsuit araky BITJIA «kmacciyeckumm» cpeficTBaMu;

 BO3MOXXHas JleToHanusA 6oenpunacoB BITIA B Xxofie IpoBefieHMsI MOXAPOTYLIEHVS U [PYTUX He-
OT/IOXKHBIX PaboT;

 BBICOKMII PUCK ITOPa’KEHVA TMYHOTO COCTaBa aBapPUITHBIX MOXKapHO-CIacaTe/IbHBIX KOMAHJ, TPy
HOXXapOTYLIEHNN U3-3a IOBTOPHBIX HajeToB BITJIA min B3pbIBa TEXHONIOIMYECKOIO 0O0PYLOBAHNS Ha
00beKTe B IIpoLfecce MOXKAPOTYLIEHNsI ¥ TUKBUJALIMN [TOC/IEACTBUI aTaK;
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e TpaBMIIPOBaHME 3TIEKTPOTOKOM, XMMNYIECKN OIIACHbIMM BEIIECTBAMM MJIN 3JIEMEHTAMMN pa3pylLI€H-
HOTO TEXHOJIOTMYIECKOTO 06opy;110BaHm{ 00beKTa.

IToTpe6HOCTD U pelIeHN: 110 3AINTe 00HEKTOB KPUTHYECKN BayKHBIX

I1s1 6€30IaCHOCTH CTPAaHbI B YCTOBUAX BO3AYLIHBIX aTaK ¥ TEPPOPUCTUIECKNX YTPO3

o TpebyIoTCst KOMIUIEKCHBIE PeLleHIs [0 IPYMEHEHMIO TEXHUYECKIX CPeJiCTB, KOTOPbIe UMEIOT BO3-
MOYXHOCTb 3aIJUTBI OT BO3JENICTBUA aTakK (MeXaHM4YecKas 3alliTa, pa3MelleHe B YKPBITUY) B MOMEHT
YC, a mocje aTaky — OIEPATUBHO IepeiiT B pabodee ITOIOXKEHNe MM BBIIBUHYTHCS Ha ITOSUIINIO U
OCYIIECTB/IATD Pa3BEJKY U MOKAPOTYLIEH)E C MUHUMAJIbHBIM Y9aCTHEM JIIOJIEIA.

Ipumeuanue: VIx npumerenue 075 myuieHUs 60320paHuti U 0Xnax0eHUs Kpaiine He0OX00UMO HA HA-
4AnbHOM Imane pa3sumusi NOIAPos 8 ABMOMANUUECKOM U/UNU OUCMAHUUOHHOM pelcume ynpasieHus,
0e3 HAXOHOeHUS YHUACMHUKOS MyuleHUss noxapa 6 3oHax nopaxcenus BIIJIA u eo03deiicmeusi onacHvix
gaxmopos noxapa.

o JJuCcTaHI[MOHHOE yIIpaBjeHye 1 poboTn3anys (cTaluoHapHble ¥ MOOMIbHBIE POOOTHI MU MHAs
CTBOJIbHASA TEXHMKA C BO3MO>KHOCTDIO YIIPAB/IE€HNUA ONIEPATOPOM €€ BbIIBIYDKEHMEM Ha MTO3ULUU Y MaHEB-
pUpOBaHMeM B 30HE IIOPaKEHNA C MOfjauell peTyIMpyeMbIX CTPYH BOADBI/TIEHBI U3 3aLIVIEeHHOT0 ITYHKTa
yupasieHus (II0 pafuoKaHaNTy WM 3allleHHOMY Kabesi0), OpMeHTUPYSCh II0 KaMepaM M TEeIIOBM30-
PaM, YCTaHOB/ICHHBIM Ha TEPPUTOPUY OO'bEKTa V/WIV TEXHUYIECKMX CPefCTBAX II0>KapOTYIICHN.

o Bpicokast mpoM3BOANTEIBHOCTD 10 PACXOAY M AAIBHOCTM MoAayy orHerymamux Bemects (OTB):
ITpu mnomagHoM ropeHnu min noxape B PBC-20000+ Tpebytorcs 6omnbuine 06bembr OTB.

o Bblcokas MOOWIBHOCTb B YCIOBUAX paspylIeHHON MHQPacTpyKTypbl: OCKONKM, pasimMBLIAsLCT
HeTb, paspyLIeHHbIe IOPOTM — TEXHUKA [JO/DKHA yMeTb IIPOeXaTb IO TePPUTOPUM, Ife IPOM3O0IIeT
B3DBbIB.

BoiBoasl

BhInensnoyxeHHbIe IPUYMHBI, 6€3yCTTOBHO, CO3JAI0T KpaliHe BHICOKIE PUCKM TMbe/N TIofieli M yHN-
TOXXEHMSI OOBEKTOB € KOJOCCA/IbHBIMM COLMA/JIbHBIMM, SKOHOMUYECKUMY U 3KOTOTMYECKUMU IIOCTIe]-
CTBUAMM.

B 97011 CBsI3M HEOOXOMM KOHIEIITYaIbHO HOBBII «IMHAMIYECKIUI» KOMIIIEKCHBII IIOXOJ TOCTPO-
eHIsI MHOTOYpOBHeBOII «yMHOI» CIIII3 Ha 6a3e COBpeMEHHBIX CUCTEM M TEXHOIOIMIL MOXXaPOTYLIECHNS
Ha 6ase MPOrpaMMHO-IM(POBBIX pelleHNiT, 00eCIeuNBAOIINX B aBTOMaTHYeCKOM PeXXVMe MX MHOTO-
(bYHKIMOHA/IBHOCTD OT IIPEAYIPEANTETBHOTO MOHUTOPVHTA II0)KaPHOI 00CTAHOBKM Y IIPEfIOTBPAIleHNA
BO3TOPaHUIT (B3pBIBOB) O aBTOMATIYECKOTO YIIPaB/ICHNA TyIICHNEM ITOXKapa.

OCHOBHBIMY TpeOOBaHMAMU K BBIOOPY ¥ BHEPEHUIO «YMHBIX» TEXHOJIOTHII IIOXKapOTYLIEHVS Ha
OIIO HedTerasoXmMm4eckoi ¥ SHepreTU4ecKoil OTpac/eil HO/DKHBI OBITh MVHMMAIbHAS MHEPIMOH-
HOCTD pearrpoBaHys U 3GPeKTUBHOCTD TMKBUJALINY TOPEHNS B HAYa/IbHON (pase pasBUTHA II0XKAPOB.

OCHOBHBIM KpuTepyeM K BbI6opy BapuaHTa(0oB) HocTpoenus Muoroyposseoit CIIII3 fomkeH 6bITh
KOMIITIEKCHBIIT TI0JIX0/I, 06eCIIedMBaOLINII pellleHe TPYEAHO 3a/ja4yt MUHUMM3AIN:

o PUCKOB I'0e/n /WM TPaBMUPOBAHI TIOfENL;

o BEPOATHOCTY PasBUTHA II0Kapa 3a IPeJiesibl TPAHNL, YCTAaHOB/IEHHDBIX IIPOEKTOM;

o MHBECTUIVIOHHBIX ¥ CTPAXOBbIX PYCKOB /I OM3HEC-TIPOEKTOB.

KomMmmnekcHble pelieHnsi, HaAIPaBIeHHbIe HA MOBbILIEHE IPOTUBOMO>KAPHOI 3aL[UThI

06bexToB TOK Ha 3Tanmax NpoeKTHPOBaAHNA U SKCIUTyaTalVu

OpHUM 13 K/TIOYEBBIX [Ie/IOBBIX 11 MHBECTUIIMOHHBIX ITOKasaTernet 6usHec-npoektoB TOK sBisercs
6€30I1aCHOCTD 9KCIUTYaTUPYEMBIX AKTUBOB U TAPAHTUY UX PAabOTOCIIOCOOHOCTH B YCTAHOB/IEHHBI CPOK
OKYIIaeMOCTH B COOTBETCTBUM C pelilaeMbIMy Ou3Hec 3agadyamu! B 9T07t CBA3K H/Is1 pelileHMsI BbIIIEYKa-
3aHHBIX IIPO6IeM JIF06011 B3PBHIBOIOXAPOOIIACHBINT 00'bEKT JO/DKEH IOABEPraThCsl aHAINU3Y PUCKOB U BBI-
SIBJIEHUIO BEPOSITHBIX CLIEHAPHBIX aBAPUITHBIX COOBITHMII, CBSA3AHHBIX C aBapMsMU M IIOXKapami, B T.d.
IMHAaMUKON MX PasBUTHUS BO BPEMEHU U IPOCTPAHCTBE.

ITpu aToM obecredeHre yC/IOBUIT OIIEPATUBHOI JIOKA/IU3ALMU Y TUKBUAALMH 0 KOKIOMY II0XKapy
paspensiercs Ha 4 6/10Ka U 3aBUCUT OT HA/IM4MsA, BpeMeHM U 3G PeKTVBHOCTY pearnpoBaHms, B T.4.:

1 6710K — TeXHUYECKIE CUCTEMBI IIPOTUBOABAPUITHON 3alINThI TEXHOTOTMYECKIX IIPOIIECCOB MTPOMU3-
BojicTB (manee — CITA3) u mpoekTHbIe perienus mo ux aganrarymy ¢ CIIII3;

2 6mok — CIIII3 u mpoekTHbIe perieHys Mo ux ajanranyy (marerpanym) co CITA3;

3 670K — OMepaTUBHBIN IEPCOHANT 00BEKTa, 00ECIeYNBAIINIT TPOTUBOABAPUITHBIE OMEPAIUN 1
IpUMEHeHNe IEPBUYHBIX CPEICTB MOXXaPOTYIICHNS;

4 6710K — MO pas/eneHs OXXapHOI OXPaHbI 1/ MIN aBAPUITHO-CIIACATENTbHBIX CTYXO.

[TpuHUMINANBHO BaXKHBIM SIB/ISIETCSI B3aMMOCBA3b MEKAY 9TUMM 4-Ms1 61mokaMu. Bce BapuaHTsI pas-
BUTYUS M TUKBUJALMY CLEHAPHBIX aBapUITHBIX COOBITUIT JO/DKHBI B3aMMHO JIOTIONIHATBCS U OTpabaThl-
BaTbCA IIOCPECTBOM TEXHIYECKNX CPEACTB (aBTOMAaTUYECKMUX HACTPOEK) U AeVICTBUAMIU.
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B aT0I1 CBA3M OCHOBHBIMU HAIIpaBIeHMAMM PearupoBaHys Ha aBapUIHbIe COOBITIA, COIIPOBOK/Iae-
Mble 0>KapaMy, MOTYT ObITh:

o JICVICTBYSA IO 00ECIIEYEHUIO YCTOYMBOrO (PYHKIMOHUPOBAHY TEXHOIOIMYECKOTO IIpoLiecca Wi
CHIDKEHHUIO ero IapaMeTpoB /10 6e30IacHbIX ¢ McHonb3oBanueM snemMentoB CITA3 n CIIII3;

o JICVICTBIA 110 3aLMTE IePCOHaa ¥ 06eCIIeueHIIo YCIOBNUIT 1A 6e3011acHOI 9BaKyaluy JII0fieit;

o IeVICTBYA 10 OOHAPYXXEHUIO oYara(oB) BO3TOpaHUs, TOKa/IM3ALUY Y IMKBUJALIAY TOPEHNS;

o IEVICTBMA 110 3aIUTe 000PYLOBAHN U KOHCTPYKLWIT 3JaHNA OT IIeperpesa 1 OOpYLIeHS;

o JICVICTBYA MTOKAPHBIX ITO/Ipa3/ie/IeHNIl, a TAKXKe 0 CO3/JaHIIO YCTIOBUIA 1/ MX 6€3011aCHOI pabOTBI.

Peanmusanus Bcex 4-x 67110K0B 1 6bl1a 3anoxeHa apropamu Kommekca ITI13 B ero 6a3oBble 1 paciim-
peHHbIe BO3MOYKHOCTYI MHOTOYPOBHeBOiT «yMHOi» CIIII3 (puc. 3). Anpobanms Kommmekca ITI13 6si1a
ycrneHo mposefiera B 2021 rogy na Kannuuuckoit A9C (puc. 4).

00:00:02:05;

Puc. 4. Tynienue MofieTbHOTO 04ara ¢ 6eH3MHOM M TYpOMHHBIM MacC/IOM 3a 55 cek.

B coorBercTBMU € TpeboBaHusAMMU Ne 123-D3, poOOTU3MPOBAHHbBIE YCTAaHOBKMU II0>KapOTYIIEHNS
(PVTI) momxHbI 0becriedBaTh B aBTOMATUYECKOM PeXXIMe:

« oOHapy»XeHMe, TMKBYUALMIO MM OTpaHIYeHMe TI0>Kapa 3a Ipefie/ibl o4ara 6e3 MpUCYTCTBUA e/Io-
BeKa B 30He paborst PYTI;

¢ BO3MO>KHOCTD [JVICTAHIIVIOHHOTO YIIPaBJIeHMs YCTAaHOBKOIL U Ilepefadell onepaTopy MHGopManumn
¢ Mecta paboter PYTI;

o BO3MO>KHOCTD BbIntonHeHMs PYII cBoux (QyHKIWIT B YCIOBUAX BO3JIEIICTBUA OIACHBIX (PAaKTOPOB
HOXKapa VI B3PbIBa, PaAMallIOHHOTO, XIMITYECKOTO VIV IHOTO OIIACHOTO I YeJI0BeKa U OKPY-
KaloIleil cpefibl BO3/IeiiCTBUA.

Peanmusauus gaHHBIX TpeboBaHMII ObUIa 3a/I0)KeHa B (QYHKIMOHAIbHbIE BO3SMOXKHOCTN KoMmItekca

I1I13 B moHOM 06beMe, B T.4. B 6a30Bble (PYHKIMOHA/IbHBIE BO3MOXHOCTI:

¢ aBTOMATUYeCKUIT MOHUTOPMHT U 6/IMI-MOHUTOPYHT I0>KapHOJ 0OCTaHOBKM 30HBI 3aIUTBI;

o ABTOMATMYECKMII IIOUCK U OOHapyXeHye ouara (0B) moxkapa B 3D cucTeMe KOOPMHAT;

o aBToMaTmdecknit Bbi6op OTB (Boga, IeHa) U ypas/ieHue IOXKapOTYLIEHEM ¢ Y4eTOM ANHAMIKY
PasBUTHA [IOXKAPa;
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o aBTOMATIMYECKOe OXIAXK/IeHNe HeCyIMX KOHCTPYKIMIT 1 06opyfoBanys ¢ yuetoM t °C;

e VICTAaHLIMOHHOE yIIpaBJieH)e poOOTaMy B OH/IAIH-PeXUMe C Hab/ofieHieM 06CTaHOBKM B BUMIU-

moM u VIK-gnamasonax;

 KOMIUIEKTAIVA U afalTalys IO IF000it 00beKT, a TAK)Ke MHTeTpaLs Ha Ie/ICTBYIOLINX 00beKTax

U B TEXIIpoIieccax;
o aBTOMATMYeCKas CaMOJVATHOCTUKA PabOTOCIIOCOOHOCTY B 33JJaHHOM PeXKUMe U pe3epBUPOBaHIe
OCHOBHBIX KOMITOHEHTOB.

PacumpenHble GpyHKIMOHATbHBIE BO3MOXKHOCTM:

o B Ienax peamysauuu 2-ro 6moka Kommexc ITII3 JONONMHUTENIBHO MOXKET MHTETPUPOBATLCS B
CKYTII3 u CITA3 06bexToB (puc. 5), B T.4. ra30BOT0, TeMIIEPATypPHOTO MOHITOPIHTA, [IA IIPeJOTBpallie-
HMIA TI05KapOB U B3PBIBOB IIPY MICXO/IHBIX aBaPMITHBIX COOBITHAX;

o B Ie/sax OesomacHoro npuMeHenns Kommiekca III13 Ha B3pBIBONOKapOOIACHBIX 0OBEKTAX €ro
KOMIIOHEHTBI UCIIOTHAIOTCS B OOLIEIIPOMBILIIEHHOM U B3PbIBO3AIUIIEHHOM UCIIOTHEHNN.

PacwHpeHHbIg
AnanTaumn YHELIAK CHETEMBI ARanTaluA ¢ CHCTEMOR
co CKYN3 nn3 ] TMWE:I::];
Ha Gaze PYT LT
MHnupmupoBarme MpemynpeuTensHei i
anemenTos CKYN3 no MOHHTOPWHT 1°C MpeaynpequTentHei
3ara308aHHOCTH, MOHWTODWHI. 3 NEHbI
peaynuTaTam Gnw- 0 e " N Monay
ﬁpﬂca' mlp o J0HY PAIrEPMETHIALMH
MOHWTODWHRE NOE
ofcraHossm prot o “Pi:;:g_ napos o soaropaniA NEX, KK

Puc. 5. Agantanusa Komnnekca IIII3 ¢ cucreMmamMy npoTuBoaBapuilHbIX 3alIUT
¥ KOMIITIEKCHOTO YIIPaB/IeHNA MPOTUBONOKaPHOIT 3a1NTON

YuuxanpHocts Komrrexca ITI13 3akmodaercst B obecrevdeHnyt MHOTOYPOBHEBOT aBTOMATHUYECKOIT
3aIUTbI 0OBEKTOB OT MPeAYIPeSUTEIBHOTO MOHUTOPIHIA II0XKaPHOI 06CTAHOBKY O OTHOIIPOLIECCHO-
IO YIpaBJIeHNUs TyIIEHMEM II0XKapOB C VICII0/Ib30BAHVEM VHHOBAIVIOHHBIX POOOTOTEXHNYIECKIX CPECTB
Ha 0ase IPOrpaMMHO-LM(POBBIX PeLIeHNII M COBPEMEHHbIX TEXHOJIOTWII I0XKapOTYLIeHN A, afalTupye-
MBIX K BUJy TOPIOYMX MaT€PUAOB, IJIOIa/iX BOSTOPaHNs, a TAKOKe JMHAMIKE PasBUTHA IT0XKapa C afpec-
HBIM IIpMMEHEHJeM B 30HaX 3alUThl Habo/Iee ONTYMAIbHBIX CPEJICTB TYLICHVS Y OX/IaKAeHMs (I1oXKap-
HBIX pOOOTOB, MUHI-POOOTOB, IIOXKAPHBIX KPAHOB), 00eCIIeUNBAIOIINX PACUeTHYIO II0Jady Ha TyIIeHue
u/vmn 3amuTy Hanbosee 3P PeKTUBHBIX OTHETYLIAIINX CPefCTB (KOMIAKTHBIX MM PaCIbUICHHBIX CTPYIt
BOJbI, TOHKOPACIIBUICHHO BOJBI, IEHDbI HU3KOJ KPaTHOCTY WY KOMIIPECCHOHHOI TICHBI).

besycnosnpiM npenmymectsom Kommnekca I1T13 aBnsgercs MHOrOBapMaHTHOCTD €r0 MCIIO/THEHNA
Y KOMIUTEKTALI IO, KOHKPETHBII ITPOEKTUPYEMBIi (CTPOSILILICS MM MOJEPHU3UPYEMBIil) 00BEKT 3a-
IIMTBI, @ TAK>Ke MHTErpaLys Ha NeICTBYIOIINX 00'beKTaX U B TEXHOJIOTMYECKIUX IIPOIieccax.

HoBnsHa TeXHMYECKMX pelleHuil IOATBEPKAeHa naTeHToM Ne 2775482 ot 17.08.2021 u cBupeTenn-
CTBOM O FOCYJapCTBEHHOI perucTpauny NporpaMmsl st 9BM Ha MOTHONPOIIECCHYIO CUCTEMY YIIpaBie-
Hua Ne 2022619597 ot 24.05.2022.

B 2022 ropmy mo pesynbTaTaM 9KCIIEPTHOI OLIEHKM 11 0TOOpa MHHOBaLul ['ocygapcTBeHHOI KOpIIo-
panun «Pocarom» ana ydactus B npemun «Texnomormdeckuit mpopsiB 2022» Kommnekc I1I13 Bomen
B TOII 5 HOMMHAHTOB MHHOBAIVIOHHBIX IIPOEKTOB.

B mexabpe 2022 r. mpoext Kommexca I1I13 6bU1 OAmepIKaH 1 3aperncTpupoOBaH B ATEHTCTBE CTpa-
termueckux uHUIMatue Poccun (ACU) mop Ne ID 03507-22. Tockopmopauyst PocaToM B HacTOSIIMIA
HepUOJ;, COBMECTHO C aBTOpaMM M300peTeHus 0popMIsieT MeKAyHapOLHbIe 3asBKU LA 3apyOe>KHOTO
IIaTEHTOBAHMA B 39 CTpaHax Mupa.

OnrumanbHas Kommnekrapus PYII va 6ase craumonapusix PYII u munu-PYII (puc. 6) pis
BKIIOYeHUA B coctaB Kommmekca I1T13:
o nBa u 6osee noxxapHbix pobora (IIP) ¢ crucremMoit Bueo- 1 TemI0BU3MOHHOTO KOHTPOIS ¢ indpo-
BoI1 06padoTkoit curnana B VIK- n YO-ananasone;
o qudposas cucrema ynpasnenys, nogxarodaemas ¢ AIIC, CKYII3 wm CITA3;
* 3allOPHO-ITYCKOBbIE YCTPOVICTBA;
o nHbOpPMALMOHHbIE KAHA/IBI CBSI3N.

166

[ e ————— ————— ——— — ——— — —
I MoxapHed poboT
1 JALUMLAEMARA -,
I B3PBIBOOMNACHAR -
1 30HA :
I OucHOBRIA
N 3ATEOR
I
BrHyTpenHAA . EBryTperAan
| MH;IM’:T:‘HH Mis MuTanwe 248 Mﬂ?ﬂ(‘.‘l’pqnh
I R5485 485
I o e —
l > m e
I kHonounsi ' [ KHonouWHEIA
I nocT ' [ nocT
| i [
: Muramwe 4000230 B, Muramme 400,230 B,
| S0y 4] T}
| E | —y—y——y—— U

LWkady yETRORCTES COMPRMEHIA
¢ ofnekrom WK SO 1COMELLEHIAE

My NETH QMCTEHUMOHHOTD
ynpanreHea NOY-N

#
5 _ - -
g e e
é g ? ?’ APM P
§ Muraras 2308, 50My, —
—
Ethrnaet
K obopynoBaHu O1 obopynoBaHus
NOMEPHOA NoEpPHoA
CHMHANAIALLMM CHUMHANMAALIKMK

Tkt aimnie. WK-¥O0 sersiaimssr @ryemupis LUK-CE w BE-18. B 3ioecimse 0w 7 Criooss s m Ol i 1 i sCoss il P sl i yoi oS T o7 iined
Puc. 6. PYII Ha 6a3e cranmonapusix IIPC Bo B3pbIBO3AIMIEHHOM MICIIOTHEHII

MOHNMTOPMHT 0OCTAaHOBKY Ha IIOXKape ¥ yIpaBJIeHNe I0KapHBIMYI POOOTaMI OCYIeCTBIIIETCS OTle-
paropom APM wu pykoBogutenem TyuieHus mnoxxapa (PTII) gepes manuter (puc. 7), aganTupoBaHHbII
¢ PYII Komnnekca I1I13.
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Puc. 7. Monurop oneparopa APM u nnaHmeT pyKoOBOANTENA TYIIEHNA IOXKapa
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Bri6op mogmenu u nocrpoenne apxutekTypbl Kommekca I3 onpepmenaioTcs Ha OCHOBAaHUU KOM-
IJIEKCHOTO aHa/IM3a TI0XKapHOJI OIIACHOCTH U TT0XKAPOYA3BMMOCTY 00'beKTa 3allUTHI, @ TAKXKe AMHAMMUKI
Y MacIITab0B BO3MO>KHOI'O Pa3BUTHA CLleHAPHbBIX aBapUITHBIX COOBITHII HAa HEM; U OCYLIECTBILACTCS C yde-
TOM IUIOLIAfieil ¥ TPAHMI] 30H 3alNUTHI /I KKIOTO MOXKapHOTO po6oTa MM IOKA/IBHOTO OPOCUTENLA
C TIOCTPOEHMA KapT OPOLIEHNA 00beKTa.

OnpIT peann30BaHHBIX IPOEKTOB C UCIIONb30BAHMEM KOMITTIEKCHOTO MHXVMHUPUHTOBOTO MOJX0/a 1
TEXHOJIOIMIA, BXOAAMX B KoMmneTeHnu kommanuu V1T «3DIP», 03BOMAIOT BBIOMHATD IaHHbIE pabo-
TBI «I107] K/TIOU».

Taxoke A1 TyLIeHNA IOXXapOB U IPOBeIeHNA KOMIUIEKCa aBapUITHO-CIIaCaTeNbHBIX I TEXHIYECKIX
pabor Ha OITO HedTera3oX1MMMYECKOTO 1 AaTOMHOTO KOMIIIEKCOB B 2023 roziy CriennabHBIM KOHCTPYK-
TOPCKO-TeXHOMorn4ecknm 6ropo mpuknaguoi pobororexuukn (CKTB IIP) Bo B3aumoperictBun ¢ VL]
«9PIP» paspaboTaHbl U U3TOTOBJICHBI CEPUITHBIC SK3eMIULAPbI MOOMIBHOI POOOTU3MPOBAHHON yCTa-
HOBKM nokaporyuenus: (MPYII) myst obecriedenns samutst ASC (puc. 8).

Puc. 8. IIpumenennie MPYII 14 moga4ym KOMIIAKTHBIX M PACIIbIIEHHbIX CTPYIT BOIbI ¥ KOMIIPECCUOHHO IIEHbI:
1 - 0yeu 6esonacHocmu, 2 — 08yxeyceHUuHOe WAccu, 3 — 2a30AHAU3AMOP ¢ ceHcopamu 0o 15 2a3os,
4-5 - kabenvHas KAMyWKa ¢ ONMOBONOKOHHBIM Kabenem = 300 M, 6 — menekamepa 2-x KOOPOUHAMHAS
c oceemumernem, 7 — 6710k OemeKmuposanus, 8 — menexamepa 2-x KOOPOUHAMHAS ¢ 0C6emumenem U
mensiosu3opom, 9 - nagemnolii cmeosn ¢ OucmanyuoHHvim ynpasnenuem 40 ni/cex, 10 — pponmanvtoie
oceemumenu (2 wim. x 50 Bm). [nbapumuv 1450x750x850 mm, sec — 250 ke, mseosvie ycunus — 2000 H

B KOHCTPYKIVIO U KOMIUICKTAIIMIO CEPUITHBIX U3Je/INIl CIIelMalIiucTaMy ObUI BHECEHBI KOPEHHDIE
V3MEHeHs, TO3BOJIUBIIINE KPATHO YIYYIINTD X OCHOBHBIE TAKTUKO-TEXHITUECKIIE XapaKTePUCTHUKIL.

ITo pesynbTaTaM KOMIUIEKCHBIX MCIIBITAHMII Ha 6ase OI'bBY BHUMIIO MYC Poccun, Ha MPVYII
nosiydeHa nepsas B Poccun [leknapanysi 0 COOTBETCTBUM TPeOOBAHMSAM TEXHUYECKOTO pernaMeHTa EB-
pasuiickoro sKoHoMmdeckoro cosa (TP EADC 043/2017 «O TpeboBaHUAX K CPeACTBAM ObeCIedeHNs
[OYKapHOT 6€30IaCHOCTY U OXKAPOTYLIEHSI» ).
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[Tony4enne cepuitHoro obpasua MPYII mo3Bommio mepeitTu K paspaboTKe M TECTMPOBAHUIO TAK-
TMKMJ ¥ TeXHOJIOTMY IIPUMEHEHMA JAHHOTO YCTPOIICTBA B OOEBBIX YCIOBUAX IPYU TMKBUJALVIN aBapyil
u noxxapos Ha OIIO, B T.4. IpoBefieHNA pasBeJKM, TyLIEH) A BO3TOPAHNIi, CO3/JaHNsA 3alUTHbIX 3aBeC I
MHOTO€ JIPyToe.

BHempeHne coBpeMeHHBIX OTEYECTBEHHBIX CHCTEM M TEXHOJIOTMIl IPOTHMBOIOXXAPHON 3aIUThI Ha
IPOEKTUPYEMBIX ¥ MOJICPHU3MPYEMBIX 00bEKTaX SHEpPreTUYecKoil 1 HeTerasoXmMmdecKoil oTpaciet
IIO3BOIUT 663yCHOBHO MUVHVMU3NPOBATDb PUCKU /1A XXU3HU 1 3TOPOBbA II€EpCOHAJIA IIPU I1I0’Kapax 1 aBa-
pMAX, a TaKKe KPaTHO IOBBICUTD YPOBEHbD 3alIVITH OOBEKTOB, He MIMEIOIINIT B HACTOAIINIT IePUOJ, aHa-
JIOTOB B MMpe.

PeannsoBaHHbIe IPOEKTHI IO 00eCIIeYeHII0 IPOTIBOMOKAPHOII 3aIUTHI C MICIIOTb30BaHNEM

POOOTU3MPOBAHHBIX YCTAHOBOK IOKAPOTYIIEHILA

Bcero 60ee 100 IpOMBIIUICHHBIX 11 COLMATbHBIX OOBEKTOB, B T.4. OCHOBHbIE:

» Kocmopmpomer Bocrounsrit u [Tnecenik — craproBbie KomiuieKcel, humman AO «A9M-TexHOIOrnm»
«Atommarin» (r. Bormrogonck);

o OO0 «Tpancoitn-Tepmmuan» (r. Hapumanos): /g CHO CYT, HedTepesepByapHbIil IapK KOM-
6uHara «YpgapHuk»: x/g CHD, repmuHan no npousBoacTsy u mneperpyske CIII': OOO «Kpuoras-
Boiconk», 000 «JIYKOWJI-Yxranedrenepepabotkar (r. Yxra, Pecrry6mmka Komn), PH-Mopckoit
repmuHan (Haxopka), Hedtsanoi repmmnan no npoexry Caxamun-1, KTK-P (r. HoBopoccuiick),
ITopter Ycrb-Jlyra, Beiconk, Butnno: cknajbl u gp. 00 BEKTHI;

 HII3 (Bonrorpap, Kupumm, Mocksa, Ceispans, Tyance), AHrapckas HedTeXyMudeckas KOMIIa-
HysA, VIpKYTCKmit 3aBOJ, HOMMMepPOB, BopoHexcumHTe3KaydyK, AMypCKuUil IMAPOMETKOMONMHAT,
Owmck Kapbon Mornnes, Bomwkckas nepekucs, PH YBatHedTeras, Mopckue HedTerasogob6ssao-
mye wratpopmel M. B.J. T'paiidepa n um. B. Gunanosckoro (Kacnmiickoe Mope);

o bapnaynbckas TOL, Ilerposasopckas TOL, Kypaxosckas, Jonenkas, JIyranckas u 3mmenckad TIC,
Bepesosckas I'PIC, JKurynesckas IPOC, benopycckas ADC — MalIVHHBIE 3a/1b 9HEPTOOTOKOB;

o ITAO «Tynones» r. Kasaus, TAVI®-HK, «Enabyra» (Peciy6uka Tarapcran);

 Aspomnoprsl um. I0.A. 'arapuna (r. Open6ypr), lllepemerseso, Brykoso (r. Mocksa), OcTtadbeBo
(r.JIogonbck) Anrapa (r.VIpkyTck): arapbl crossHku 1 TO camorneToB (Bcero 17 asporopTos);

o CygocTpouTenbHble 3aBOfIbI «3Be3/la», «3Be3[04YKa», «BpiMmmen», «Bomrax;

o Crapnonnl «['asmpom Apena» (r. Cankr-Ilerep6ypr), Jlyxxuukn (r.MockBa), CIIOPTKOMIIIEKCHI
«Openbypxbe» (r.Open6bypr), IBopers nerxoii arneruku (r.l'omerns, Pecnyomuka benapycs), MOK
«Kynueso ITnasa» — atpuym (r. Mocksa), TK «IO>xuble BopoTa» u ITapk paspnedennit «OcTpos
MeuThbD» (I. Mocksa), Meuets 1 Myseit Nur Alem (r. Acrana, Pecriybnmka Kasaxcran), npepcraBu-
tenbcTBo AO «ITyreBn» (r. Yikuue, Pecrybnuka Cep6us).
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Komnanna COIIul 35 ner
Ha POCCUIICKOM PBIHKE

SOP&G

Ten.: 8-800-250-05-85
sopig@sopig.ru

35 ner ycnexa: KomnanuAa «COIIul» ykpennider mosmummm
Ha MMPOBOM PBbIHKE I'PY30IIOAbEMHOM TEXHUKN

B 2026 ropgy xommanusa «COITul’» ormeuaer 35-meTHnit 100uel ycrenHoi paboTsl Ha phIHKe
TPAHCIIOPTYPOBKM U MOHTa)Ka KPYITHOTabapuTHOTO 0060pyf0oBaHMA. 3a 9TO BpeMs 13 HeOOJbIION
MOHTa)XKHOJI OpraHM3alMI Mbl IPEBPATU/INCh B OJJHOTO M3 K/II0YEBbIX UTPOKOB oTpaciu B Poccun
u crpanax CHI.

ITyts «COIInI'» Hauanca B 1991 ropy ¢ eqMHCTBEHHOTO 6-TOHHOTO aBTOKpaHa. CerofiHs KoMIIa-
HIA paclojaraeT BIEeYaT/IALIM IaPKOM COBPEMEHHO KPAaHOBOI TEXHUKM OT MUPOBBIX IIPOMU3BO-
nurenet — Liebherr, Demag, Zoomlion, SANY, XCMG, Grove, Tadano u fpyrux. 9To no3Bosser Ham
Ipef/IaraTh HallMM 3aKa34yyMKaM KOMIUIEKCHBIE PENIEHNsA: OT aPEH/Ibl CIIEITEXHUKHN JIO0 BBIIIOTHEHNUSA
CTPOMTETBHO-MOHTA)XXHBIX 1 JIOTUCTIYECKNX 3a/5a4 JTF0001 CTTOXKHOCTH.

MexayHapofHOe NpU3HaHME — elé OJHO IIOATBEPXK[eHUe Hallero IpodeccuoHaIn3Ma:
22-e MeCTO B MUpe Cpefiyl KpaHOBBIX KOMITaHWIT IT0 BepCHM aBTOPUTETHOTO >KypHana «International
Cranes and Specialized Transport» (2026). B Poccun u CHI' Mbl muaupyem mmo mMacirady u o6bémy
BBIIIOTTHEHHBIX PaboT.
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3a roppl padorsl koManga «COIIuI'» HakoIWIa YHUKAIbHBIM OIBIT YYaCTVA B MAacCIITAOHBIX Ha-
OVOHA/IbHBIX Me)KI[yHapOJIHI)IX HpOCKTaX B pasm/[quIx OTPaCHHX HPOMI)IH.UICHHOCTI/I. Hama CI)I/ITIO-
co¢us — ImpeBpauaTh CJI0XKHbIE 3a/Ia4ll B YCIIEIIHbIE IIPOEKTHI O/1arofapsl TOYHOCTY, IpodeccnoHa-
NM3MY ¥ CTTaKEHHOI paboTe KOMaHbI.

Texnuxa komnanuu « COIMul»
8 peanusauuu cmpameuuecky 6axHvixX NPoeKmos

OpuyM u3 KI0YeBbIX IpoekToB 2025 roga mms «COIIul» cram MOHTaX 0060pyHZOBaHMS
Ha Tpex ycranoBKax (95CM, MII9-300, [1C-250) npoekra «CTUpoIbHASA LIeTI0YKa» Ha IPefIpUATAN
ITAO «Hmxuexkamckuedrexum» (rpynma «CIBYP»). B pamkax nmpoexTta 611y BBIIIOTHEHBI CTIOXKHbIE
oIlepaLuu:
* pasrpyska 060pymoBaHMA B IIOPTY € UCIIONb30BaHMeM KpaHa LR 1750 (750 1);
o MOHTaXX KOJIOHHBI Maccoit 530 T u BeicoTol 60see 80,0 M — [yI 9TON 3ajaull 3a/i€iICTBOBAHbI
rycenn4Hble KpaHbl LR 11350 n LR 1750;
 TPAHCIIOPTUPOBKA ¥ MOHTA)X 000OPY/IOBAaHNUA U M/K Pa3IMYHON KOH(PUIypauny 1 Ha3HAYeHA
OJHOBPEMEHHO Ha TPEX YCTAaHOBKAX C IIpUMeHeHreM 6ortee 10 efHNI] KpaHOBOII ¥ TPAHCIIOPT-
HOJI TEXHMKI, & TAKKe IIepCOHaIa KOMIIAHNN.

[TpoeKT Tak)Ke BK/IIOYAeT YCTAaHOBKY NPOM3BOACTB STWIOEH307a, CTUPOIA ¥ HOMUCTUPOTIA —
KOHEYHOTO HpOI[YKTa IIEeIIOYKN. HpOCKTHbIe MOIITHOCTI H}IaHI/IPYIOTCH Ha yposHe:

o 5TUI6eH3071 — 350 ThIC. T/TON;

e ctupoin - 400 TbIC. T/TOf;

e IONIUCTUPON — 250 ThIC. T/TOA,.

CpIpbé /11 5TUX TPOU3BOJCTB 6YI[6T MOCTaB/ATbCA ¢ KoMinekca II1-600, KOTOpHIIL yKe B Te-
KyIL[eM IOy IUVIaHMPYeT BBIIYCTUTD IIepBble TOHHBI IPOAYKIMM. Peannsanmus npoeKkTa nMeeT ocoboe
3HaueHne st [TAO «HmkHekaMckHeTeXM» — OJHON U3 KPYIHENIINX IPOU3BOACTBEHHBIX IIJIO-
manok «C/BYPa» B Poccun. Ilpegnpusrue Boimyckaer 6oee 120 BULOB XMMUYECKUX IPOJYKTOB,
ABJAETCA MUPOBBIM NNJEPOM IO BBIIYCKY M30IIPEHOBOTO Kay4dyKa, BXOGUT B TPOVKY KPYIHENIINX
IOCTAaBIIMKOB OYTM/IOBBIX Kay4yKOB 1 3aHMMAeT MeCTO B TOII-10 MMPOBBIX IIPOU3BOANTENEN CUHTe-
TUYECKOTO KaydyKa.
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CruponbHas 1lel04Ka — CTPATernyecKuii MPOeKT /I POCCUIICKOI TpoMbltieHHocTH. IToce ero
3aIyCKa MOILIHOCTY IO TPOM3BOJICTBY MOIMCTUPO/IA BHIPACTYT B 1,5 pasa, a CTpaHa MOTYy4YUT BO3MOXK-
HOCTb IIOJTHOCTBIO OTKA3aThCA OT MMIIOPTA 3TON NpoAyKIyn. IIpuMeHeHne BbICOKOITPON3BOUTENb-
Holl TexHMKM koMmnanuy «COIInl'» urpaer K1o4deByro posib B YCHEIIHON peann3ayy MacIITaOHbIX
IPOMBIIIIEHHBIX MHUIVATYB. brarogaps npodeccnoHamsMy CelanucToB U HafIéXHOCT 000py-
nosanua «COIIul» ykpennsawoTca nmosunun Poccun Ha MMPOBOM pBIHKE XMMMYECKO IMPOAYKINMN,
a OTeueCTBEHHas IPOMBIIITIEHHOCTD IT0/Ty4aeT HOBble BO3MOXKHOCTH JIJISl pOCTA M Pa3BUTHAL.

Komnanus «COIIul'» na cmpamezuueckom npoexme IIAO « TAHEKO»:
monmaic o6opyoosanusi 6 Hunnexamcke

Kommanma «COIIul'» ycnemHo BbINOMHMIA MOHTaX OOOpPY[OBaHMA Ha TeppUTOPUU
ITAO «TAHEKO» B HmxHekaMcke — B paMKax CTPOUTEIbCTBA CTPATEIMIECKM BaXHOTO IIPOU3BOJ-
CTBeHHOTo o6bekTa. KiroyeBoit 3ajjaueit cTazo coopy»eHye 610Ka HeIIpepbIBHON pereHepamym Ka-
ra;msatopa HPK (HampaBnenme rugpokpeknnra) B coctaBe KoMOMHMPOBaHHOI yCTaHOBKM aTMOC-
¢depHo-BakyymHoit neperonku (KYA). [Ina peanusanym ClI0>KHBIX CTPOUTENbHO-MOHTaKHBIX paboT
OblTa 3ajleliCTBOBAHA CIIeLIMaIM3YPOBAaHHASA TeXHIKA KOMIIAHNUY, B TOM YVIC/Ie MOIHBIN T'yCeHNIHBII
kpaH Liebherr LR 11350 (r/m 1350 TonH) B koHpurypanuu SDWB (ocHoBHas cTpena S mmnHoit 48 M
Y MaHEBPOBBI IyC€K 54 M) — OHU O3BOMN/IN 3((HEKTVBHO BBIIIONHATD MOABEM Y TIO3ULMOHVPOBAHIE
KPYITHOIabapyTHOTO 000PYAOBAaHNA B YCIOBUAX JIEHICTBYIOLIETO MPOU3BOICTBEHHOTO KOMIIIEKCA.

KombymHMpoBaHHasA yCTaHOBKA aTMOC(epHO-BaKYyMHOJ IIEPErOHKM IIpefHa3HaueHa JiA Iepe-
paboTKy BaKyyMHOTrO ra3oiiisi 00béMoM 1,2 MIH TOHH B rof. E€ npopykuns Bkmodaer HaTy, AM-
3e/IbHOE TOIUIMBO U VHBIE BBICOKOKaYeCTBEHHbIe He(TEIPOMYKTHI, BOCTpeOOBaHHbIE Ha BHYTPEH-
HeM M BHellIHeM pbIHKaX. Oco6yio 3HaUMMOCTD MIMEeT YCTAaHOBKA IM/IPOKPEKIHIA-2: OHA ITOCTPOEHa
C IPUMEHEHNEM TeXHOJIOTUII M 000PYHOBaHNUA OTEYeCTBEHHBIX MpPeJIPUATHI, a TaKKe KOMIIaHMI
U3 Ipy>KeCTBEHHBIX CTpaH. BHefipeH1e cOBpeMeHHBIX pelleHnit obecreyrBaeT BbICOKY0 3¢ deKTnB-
HOCTb IIPOM3BOJICTBEHHOTO IIPOIECCa U COOTBETCTBYET CTPATErMYeCKMM 3a/la4aM PAa3sBUTHUA OTEYeCT-
BEHHOII HepTenepepabaThIBaOIIEll OTPACTIIL.

BBoJ yCTaHOBKM B 9KCIUTyaTallMI0 CTaHeT Ba)KHbBIM I1aroM B pa3sutuy ITAO «TAHEKO». ITpo-
€KT II03BOJINT YBEINYINTD BBIXOJ] CBET/IBIX HepTerpogyKToB ¢ 85% A0 90%, a Tarx>ke obecrednT JOmo-
HUTE/IbHBII BBITYCK Hamboee LIeHHBbIX (PpaKuuii, BOCTpeOOBAaHHBIX Ha PbIHKE. Y4acTyie KOMIIAaHUI
«COIInI'» B aTOM MacmTabHOM IPOEKTe IIOATBEPANIO €€ KOMIIETEHIINN B cpepe MOHTaKa CTI0>KHOTO
IPOMBIIITIEHHOTO 000pyfoBaHuA Ha o0bekTax HedremepepaboTkn. [Ipodeccrmonanmsm cneryanm-
CTOB 1 Ha/IEKHOCTD UCIIO/Ib3YeMOI TEXHMKY BHEC/IM BECOMBII BKJIaJl B YKPeIUIeHIE TPOU3BOJICTBEH-
HbIx MomHocTeil « TAHEKO», nmoBblenne rimy6nHbl nepepaboTky HedTy ¥ paclIMpeHne accopTu-
MEHTA BBIITyCKaeMOJl IIPOAYKIIVM — YTO, B KOHEYHOM CUETE, CIIOCOOCTBYET Pa3BUTHIO OTEYECTBEHHO
IPOMBIIIIEHHOCTY VM 9HEPTeTUYEeCKOI 6€30MaCHOCTH CTPaHbI.
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Komnanus «COIIul'» 6 cmpoumenvcmee 6aHmos0zo mocma:
uUHMEHePHOe MACMePCME0 Ha cyncbe 20poda

B 2024 rony cTpouTeIbCTBO HOBOTO BAHTOBOTO MOCTA psAROM ¢ Oyayumm «CIIOPTUBHBIM TOPO-
IOM» Ha Habepe)xHO peku Myacc cTaio 3HaKOBBIM cOObITHEM A1t UensA61HCKoIT 06/1acTu. ITOT Ipo-
eKT — He IIPOCTO Y/Ty4IIeHe TOPOICKOI MHPPACTPYKTYPhL: OH OTKPBIBAET HOBYIO CTPAHUILY B ICTOPUY
ME€CTHOTO MOCTOCTPO€HU:A. BriepBble B permoHe BO3BOAUTCA MOCT C NPVYMEHEHMEM IepeloBOl BaH-
TOBOJ TEXHOJIOTUY, KOTOPAA COYETaeT MHXXEHEPHYIO TOYHOCTD M ApXUTEKTYPHYIO BbIPA3UTEIbHOCTD.

KiroueBast 0cC06€HHOCTb COOPYXKeHMsI — IPOYMaHHasl MH)KeHePHast KOHLEIIVS: B KOHCTPYKIIUA
OTCYTCTBYIOT I'MOKM/e Hecyliye 97eMeHThl, @ BCSI OCHOBHAsI HAarpys3Ka IMPUXOAUTCS HA MOIIHBIN [[eHT-
panbHbI noH. [IponéTrHoe cTpoeHne KpennuTcs K HeMy € IIOMOIIBIO 14 TPOCOB 3aKPBITOTO CIMPasib-
HOTO THIIA 13 BLICOKOIIPOYHOI cTa/m. Takoe pellleHye rapaHTHpyeT IIOBBIIIEHHYI0 HaflEXHOCTD, YCTOM-
YMBOCTD K IMHAaMIYECKIM Harpy3KaM I I0JITOBEYHOCTD B YCTIOBUAX CYPOBOTO YPa/lIbCKOTO KIMMaTa.
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Macutab mpoekTa BriedaT/isieT CBOMMIU TeXHUYeCKMMY apaMeTpami. [[inHa MOCTa COCTaBIsieT
93,4 M, mIMpUHA BeJIOMeIeX0THON yacTu — 10 M, 4To obecrieunt KoMbOpPTHOE TepeBUKEeHIe TOPO-
>KaH. BbicoTa 0IOpHOI KOHCTPYKIMM focturaeT 40 M: 3T0 IpUAAET COOPY>KEHUIO MOHYMEHTATbHOCTD
U OTKpBIBaeT TaHOPaMHbIe BU/BI Ha peKy Muacc. MoCT cTa 4acThio MacIITaOHOTO IPOEKTa C MHOTO-
¢$yHKIMOHATBHBIM KOMIUTeKCOM «PMK-ApeHa» 11 CBs)KeT HOBbIe CHOPTVUBHBIE 0OBEKTHI C TOPOJCKOI
Cpefioit, IpeBpaTuB HabepeXXHYIO B eIIHOE 00II[eCTBEHHOE ITPOCTPAHCTBO.

Komnannsa «COIIul’» BHec/ma BeCOMBIl BKIaJ B pealu3alyio 3TOT0 aMOMIIIO3HOTO 3aMBbICTIA.
[l cTpONTENbHO-MOHTXHBIX paboT ObUI 3afeiicTBOBaH IyCeHMYHbIl kpaH Liebherr LR 1350/1
C TPY30NObEMHOCTBIO 350 T 1 JUIMHOI OCHOBHOIL cTpenbl 96 M. TeXHMKa MCII0/Ib30BaNACh HA BCEX
3TallaX BO3BeMleHNs MOCTa: OT MOHTa)Ka OIIOPHOJ KOHCTPYKLIMY ¥ IMJIOHOB IO NMObEéMA U YCTAaHOB-
KI1 371eMEHTOB IIPOIETHOTO CTPOEHM, O3UIIOHNPOBAHMA 1 KPEIlJIeH)sI BAHTOBBIX TPOCOB, a TaKXe
MOHTa>ka MH>KEHEePHBIX KOMMYHMKALVIIL ¥ 9JIeMEHTOB O/1aroyCcTpoicTBa.
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Brnaropmapsi cnaxennoit pabore xomanapl «COIIul'» u 6e3ynpedHort Hag€XHOCTM TEXHUKU
YHA/IoCh BOCTUYDb KIIOUEBDBIX Lie/Iell IPOeKTa. Bce aTambl CTpONUTE/IbCTBA BBIIIOIHEHBI TOYHO B yCTa-
HOBJIEHHBIE CPOKU, obecriedeHa MCK/IIOYNTEIbHASI TOYHOCTh MOHT@)XKa — KPUTMYECKU Ba>KHAs I
KOPPEKTHOJI paboThl BCeil BaHTOBOW cucTeMbl. CTpOro COOMIOfIeHBI HOPMBI IPOMBILIIEHHON
0e3011acHOCTY TPy paboTe Ha BBICOTE U C TSDKENIBIMI IPY3aMU, @ apXUTEKTYPHBIE TPeOOBaHMs K 007H-
Ky MOCTa peajii30BaHbl 6e3 KOMIPOMICCOB.

Komnanus « COIIul'» na npoexme zpynnot «Unum»:
MOUHOCMY U HAOENCHOCMY 8 0elic Ul

Kommnauust «COIIul'» npuHsiia akTMBHOE y4acTyie B CTPOUTEIbHO-MOHTaXKHBIX paboTax Ha 00b-
exre rpynmsl «Vmum» B ropose Bparck — 1emnono3Ho-0ymMaxHblit kombuHaT. KnoueBoit 3agadeit
IIPOEKTa CTa/l MOHTAK HarpeBaTe/IbHOI KaMepbl BbIIapHOro anmnapara Mogenu 6TH BBY 7 - orser-
CTBE€HHaA oIiepaunsd, Tpe6y10maﬂ BBICOKOJ TOYHOCTU U IIpUMEHEHUA CHCI.U/[&}II/I?)I/IPOB&HHOﬁ TEXHI-
ku1. CJI0O>)KHOCTB 3a/ja4Mt ONIpefie/isIach rabapuTaMu 1 Maccoit 060pyRoBaHs, 60IbIIMMY FrabapuTaMu
nexa 1 CTECHEHHbIMI YCIIOBMAMU Ha CTpOI/ITe)IbHOI‘/JI IIOIIagKe.

30 ceHTabps -
2 oKTabpH

KasaxcraH, AnmaTsl

s peanusaumm mocraBneHHoi 3amaun «COIIul'» 3ameiicTBoBama COOCTBEHHYIO TEXHMKY
U3 OOLIMPHOTO IapKa CHElMaTN3MPOBAHHOTO 000pymoBaHMsA. /sl pelleHNs IIOCTaBJI€HHBIX 3a-
fad ObUT BbIOpaH TyceHmuHbli KpaH Liebherr LR 1750 B 6alieHHO-CTpenoBoil KOHUrypaunu
SDWB 63/70m. brarogaps BeIZaloLIMMCs XapaKTepPUCTUKaM KpaHa yAaIoCch 00eCIednThb IIaBHBII
HOABEM, TOYHOE IO3MIMIOHMPOBaHNe Y HafEXHYI0 PUKCAINIO 37IEMEHTOB HarpeBaTe/IbHOI KaMe-
peL. ITpodeccnonanmsm crennanucToB KOMIIAHUM TIO3BOIMI I'PAaMOTHO OPraHM30BaTh IPOIecC:
OT MOATOTOBKY MOHTQ)XHOJI IVIOIM[A/IKM IO (PMHATBHOTO 3aKpeIIeHN A KOHCTPYKI[UU B IPOEKTHOM
IIOJIOXKEHM.

Jnst cO0pKM OCHOBHOTO KpaHa TPy30HOABEMHOCTBIO 750 T M OKa3aHMSA IIOMOILIV IPU BBIBO-
ie 000py/OBaHKsI B BepTUKA/IbHOE IIOJIOXKEHNe Ha 0ObekTe B I. bpaTcke 6bUI MOOMIN30BaH HO-
BbIil MOOMIBHBIN KpaH SANY SAC2500 (rpysonogbémuocts 250 T). O6bexT B Bparcke cran mep-
BBIM MeCTOM pPabOTbI 9TOM Mofeny — e€ AeOITHOe NpYMEHEeHUe IPOJAEeMOHCTPYPOBATIO BBICOKYIO
3¢ (eKTMBHOCTD TEXHUKM B YC/IOBMAX IPOMBIIUICHHOTO CTPOUTE/IbCTBA.

[IpuMeHeHMe COBpEMEHHOII CIeLTeXHNUKN U podeccronanuam komanpsl «COIMul'» obecreun-

MNogpo6Has nHpopMaLUe: i

JINN TOYHOCTHb MOHTAaXa, CO6}IIOI[€HI/IC TEXHOTOTMYIECKUX Tpe60BaH]/II7[ U BBIIIO/THEHUE pa60T B CPOK.
wc I
176 @ / www.kio ge. kz 3 riogexazaknstan

30-a KasaxcTtaHckas
MexayHaponHas BLICTABKA U KOHMEPEHLIMS

«HedTb 1 [a3»




OpraHHzaTon: TEXHHYEOHANR MNOASETNE

mmmm%mwm EXPOTECH . ) S @
CYPIVT. SURGUT.
6-9 oum66pﬂ 2026 HEDTb UTA3 5, OIL & GAS
XV/Tletepbyprckiin
MemquaQo,n,Hblﬁ 2026 2026
FrA3O0Bbl DOPYM

-\.‘ ganannl ..\.l

OTOIOTOTIOTOINN

. Q r.cypryr,
OPFAHW3ATOP — . COK «2He PretTukK»

yn. QHEepreTukos, 47
EXPOFORUM

:E-F:

EI.E] CAMAS AKTYANBHASA El""' El +7 (3462) O4-34-54

MHOOPMALIUA O MMIrO -
B TELEGRAM-KAHAJIE sales@_yu gcont.ru
GAS-FORUM.RU 1_gJGhSFﬂRUM5FB

sngexpo.ru



© AO «TarHedTeXUMUHBECT-XOJAUHI», 2026
© 00O «llenTp akcriepTu3 U aHau3a», 2026

DHEPTETUKA 1 HE®GTETA3OXUMUWYECKU
KOMIIJIEKC TATAPCTAHA

COopHUK cnipaBoYHOiT HHGOPMAIIMH
JUIS1 PYKOBOSIIIUX PAOOTHUKOB
¥ BEAYIIUX CNEeNUATMCTOB NMpeanpusTHiA
3HepPreTHMKH, He(pTAHOI, ra30BOM
U XUMHYECKO# MPOMBIILJIEHHOCTH.
Bomyck XXII

I'maBHbIii penaktop — P.P. Basees
Hwu3zaiiH, BepcTtka — B.B. Kaaunun

00O «lleHTp 2KCIIepTU3 U aHATU3a».

VYupenutenb, OO0 «lleHTp aKcnepTU3 U aHaIu3a»
420108, Pecniyonuka TatapcraH, 1. Kazanb, yi. [ToproBas, 25a.
Anpec penakiunu U U3aaTes:

420108, Pecniyonuka TatapcraH, 1. Kazanb, yi. [ToproBas, 25a.
Ten. (843) 203-26-53; 8-905-318-91-93.
CeunetenbctBo o peructpaun CMU T Ne dC 77-66026
ot 10.06.2016 r., BoLaHHOE POCKOMHAI30pOM.

E-mail: expertmi@mail.ru
www.EnergoNefteGazHim.ru

IMoanucano B nmeyatsb 20.05.2026. JlaTa Boimycka 16.06.2026.
®opmar 60x90 '/,. bymara menosanHas. [leyatb odceTHas.
lapuutypa «MinionPro». ¥Yciu. neu. n1. 22,5.

Tupax 1500 sk3. 3aka3 04-26/05-1. 3UIT — 16+.
KHura pacripocTpaHsieTcst 6eCIIaTHO.

Ornevatano B U] «Jloroc».
420108, Pecniyonuka TatapcraH, 1. Kazanb, yi. [ToproBas, 25a.
Ten.: (843) 5-777-343, 5-777-347.
E-mail: citlogos@mail.ru
www.logos-press.ru



r< HeoNnaHT
—
MockBa,

109028, niep. IlogK0MTOKOIBHBII, LHDPOBLIE AKTHEL!
n.13, crp. 1, mom. 1/1 NPOMBILUNEHHOCTI
PR ) ALCOLAALAA
www.neolant.group
info@neolant.group
+7 (499) 999-00-00

@GKMNeolant

BHEAPEHWE
KPYTTHOMACLUTABHbIX AC

] Pacnpe,a,eneHHble CNCTEMBI ynpaBaeHnA

MRS

il

wenv i

@ ACYTI n cucteMHas nHTerpaumsa
@ CucTeMbl NPOTUBOABaPUNHOM 3aLLUTbI

© CuncreMbl yyeTa HedTw, rasa, HepTenpoayKTOB

| | |

C/ICTEMBbITTA3 ACVYTI Ha 6ase PCY

000 «HEKCT NHXVHWNPVIHI» — 10 NET B ABAHIAPE

I'pynna komnaunit <HEOJIAHT» sABnserca pa3spa6oTYMKOM O0Te4eCTBEHHBIX pellleHit -

B 00/1aCTM TeXHOTOTMIT NH(OPMALVIOHHOTO MOJETMPOBAHYS U YIIPAB/IEH >KU3HEHHBIM I_l P O M b | I—I—U_l E H H O |/| A BTO M AT I/l SA I—I. |/| |/|
IMKIOM IPOMBINITIEHHBIX Y1 ”HPPACTPYKTYPHBIX 00HEKTOB:

o Cucrembl ynpasnenusa nm>xeHepusivu ganasivu (CYUT) «<HEOCUHTE3»

Tpn MpPOEKTHLIX OTAesfa PeanusyroT MOJHbIN [PON3BOACTBEHHbIN KOMJIEKC: ABE NMPOU3BOA- BOAbLION OMbIT BbINOAHEHWS MOHTaXHbIX

« 3D-CAIIP «IIOJIMHOM» v np pend peannsy POVSEOA ABE MPON3BOA
K I bridee P KoMMaekc pabot no npoekTupoBaHuto ACYTI CTBeHHbIe NAOLaAKN COOPKM LMTOBOrO 060py- U NyCKOHaNafouHbIX paboT Ha obbekTax
° ROHBEPTOP MHIKCHEPHDBIX TAHHBIX nterbri ge r'ro. (BEPXHUIA, CPEAHWI W HUXKHWIA YPOBEHb), CUCTEM [0BaHWA, nJioLazka NnpounsBoCcTea 6104HO- J06blun 1 nepepaboTkn HedTM W rasa,
yyeTa HedTK, rasa, cucteMm H6e30MacHoOCTU. MOZY/IbHOFO TEXHOOTMYECKOro 060pya0BaHMs. XUMUU, HEPTEXMMUM U TEMOIHEPTETUKM.

Taxke 'K «<HEO/IAHT» aBnserca muaepom Acconmanyu «Lugposbie akTnBbI
MPOMBIIIIEHHOCTI», HACYNTBIBAIOII el 6o/ee MOMYTOPa AeCcATKA YIACTHUKOB, 00'beIMHAIOINX

CBOYI KOMITETEHIIVN /I PaspaboTKy MeKAVICIMIUIMHAPHBIX V(P PO-MHKEeHePHbIX PelIeHNIT, OO0 «HEKCT uHxunHnpunHr> HH: 1660238629, OIPH: 1151690017643
NMPUMEHAEMbIX HA PA3INYHBIX 3TANAX JKM3HEHHOTO HVK/IA IIPOMBIIITIEHHBIX 00BEKTOB. 420095, r. Ka3aHb, Y. BoccTaHus, A. 100, Kopnyc 1050
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